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I REGARD it as a great honor to be invited to give 
the first of a series of lectures before the Washington 
Philosophical Society, to be known as the Joseph 
Henry lectures, established in honor of the founder 
and the first president of the society. 

I think it is undoubtedly proper for me to choose 
as the topic of this first lecture one which is related 
to the life of Joseph Henry, partly because of the 
association of his name with the lectureship, but also 
because this year is recognized as the one hundredth 
anniversary of the discovery of the phenomena of 
electromagnetie induction, ‘a discovery with which the 
name of Joseph Henry will always be associated. 

This discovery of electromagnetic induction marked 


* An address delivered before the Philosophical Society 
of Washington on October 24, 1931. 
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the beginning of the modern era of electricity and in 
fact of the modern era of physics, and it is therefore 
most fitting that a celebration of the centennial anni- 
versary of the discovery should take place. Last 
month such a celebration was held in London at the 
Royal Institution, to commemorate the part Michael 
Faraday played in the discovery. Although he was 
anticipated in this by Joseph Henry, so far as both 
mutual induction and self-induction are concerned, 
Faraday will always be regarded, properly, I think, 
as their real discoverer because he was the first to 
publish the results of his investigations and pointed 
out at the time of his first announcement the possibil- 
ity of making practical application of them. Joseph 
Henry, himself, although he deeply regretted the fact 
that he had delayed publication of his investigations, 
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always gave full credit to Faraday and was serupu- 
lously careful to refer to him as the discoverer. The 
newspapers, magazines and scientific periodicals have 
called attention repeatedly during the past two 
months to the work of Faraday and to his greatness 
as an experimenter and as a philosopher of nature. 
Rather scant notice has been given to the work of 
Joseph Henry, one writer saying that he “probably 
anticipated” Faraday; and my real reason for select- 
ing the topic I have for this evening is my desire to 
impress upon all of you who listen to me the essential 
facts of Henry’s great discoveries. Certainly when- 
ever an American physicist hears the words, induced 
currents, the first thought that should come to his 
mind is “Joseph Henry discovered these.” 

It will indeed be superfluous for me to give a sketch 
of the life of Henry or to refer in detail to the long 
series of his brilliant investigations in the varied fields 
of physies or to his great contributions to the scien- 
tific life of this country. Any one who is interested 
in these matters should read the address by Professor 
William B. Taylor which was read before this society 
fifty-three years ago this month and which was pub- 
lished by the government in a volume devoted to the 
life and scientific work of Henry, and especially the 
excellent article by Professor Magie in the October 
number of Reviews of Modern Physics. 

I intend to confine myself this evening to the ques- 
tion of induced electric currents and, even more nar- 
rowly, to the original experiments of Henry, ealling 
attention particularly to the dates at which his dis- 
coveries were made. I must begin, however, by mak- 
ing as the background of my paper a statement con- 
cerning the scientific knowledge available at the time 
Henry began his experiments and also a description 
of Henry’s environment, so that you may understand 
more clearly the stimulus which animated him and the 
difficulties under which he labored. 

In 1819 Oersted made the discovery that an electric 
current flowing in a conductor exerted a force upon a 
magnet, and this great event was, of course, followed 
at once by investigations all over Europe. In the fol- 


lowing year Schweigger devised his multiplier, con-. 


sisting of an arrangement by which a magnetic needle 
came under the influence of several turns of wire, and 
thus perfected a rather sensitive instrument for the 
detection of an electric current. In this same year, 
1820, Arago and Davy discovered independently that 
a steel needle placed axially inside a helix of wire be- 
came magnetized when an electric current was passed 
through the helix. In this experiment of Arago’s the 
wire was uncovered and was wrapped in a loose helix 
around a glass tube, the needle being placed inside 
this tube. In the same year also Ampére began his 


brilliant series of studies on the action of currents on 
magnets and of currents on currents, resulting in the 
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discovery of phenomena which form the basis of leq. 
trodynamics. In these experiments Ampére Used 
single turns of bare wire. In 1825 William Sturgeon, 
of Woolwich, England, really developed the electro. 
magnet by winding uncovered wire around an jr, 
bar, which was insulated from the wire, the iron ha 
itself being bent into the shape of a horseshoe so tha 
an armature could be placed across its two ends. |) 
this electromagnet Sturgeon used eighteen turns, 
loosely coiled. These were the essential facts concerp. 
ing the relations between electricity and magnetisy 
known to the scientifie world at the time Henry began 
his studies. 

In 1826 Joseph Henry was elected professor of 
mathematics and of natural philosophy at the Albany 
Academy. This was one of the outstanding high 
schools of the State of New York, and the work done 
there compared favorably with that characteristic of 
some of the colleges of that day. He was twenty. 


seven years old at the time of his appointment, and - 


his interests were already centered in the study of nat- 
ural philosophy, his attention having been called ‘o 
the subject when he was fifteen years old by the 
chance reading of a book which he had found left on 
a table by a man boarding with his mother. This 
book, Dr. G. Gregory’s “Lectures on Experimental 


Philosophy, Astronomy and Chemistry,” made a great § 


impression upon the boy’s mind, and it is recorded 
that the owner gave it to him and that he kept it with 
him throughout his entire life. It aroused his intel- 
lectual curiosity and inspired him with a desire to 
answer questions dealing with nature. He set to work 
at once to perfect himself for this life of investiga- 
tion, and after some years of study, teaching and 
tutoring, during which time he presented several 
papers before the local scientific society, the Albany 
Institute, he was chosen unanimously to fill the posi- 
tion I have mentioned. Albany at that time was 4 
small city practically on the frontier, remote from 
centers of scholarship or of study, but the Albany 
Academy was a very worthy institution. It occupied 
a large building in the center of the city, consisting 
of classrooms and one good-sized hall in its center, 
used for general purposes. There was no laboratory, 
of course, as such, and no apparatus of any kind; 
consequently, Henry had to do everything with his 
own hands except so far as he could eall upon a black- 
smith to help. Schools in those days were rather 
serious-minded institutions and Henry was kept fully 
occupied with his classes as long as the school was 
operating, which was for practically ten months of 
the year. The sessions began the first of September 
and during all the time Henry was professor in the 
academy the only opportunity he had for experime!- 
tal investigations was during the summer vacations; 
and practically for only one month, the last part of 
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July and the first part of August. When the vaca- 
tion began Henry would set up his apparatus in the 
main hall of the building and he could work with it 
until in August the time came for the building to be 
cleaned and gotten ready for the classes which met, as 
I have said, the first of September. 

I must ask you to consider this situation and to 
contrast it with that of the investigators in Europe, 
especially of Faraday. Here was a man evidently 
full of ideas, evidently eager to add to knowledge 
and to test his theories by experiments; but he had 
no apparatus, he had no means to buy any even if 
it had been available and he had at his disposal only 
a few weeks of the year in which he could devote 
himself to what was really the purpose of his life. 
When one considers these circumstances it is extra- 
ordinary indeed that Henry should have been able to 
advance as far as he did. 

Henry read with eagerness everything that was pub- 
lished in regard to the connection between electricity 
and magnetism and as soon as he became a professor 
at the Albany Academy he began to make plans for 
the continuation of the experimental work of which 
he had read. The first thing he planned to do, natu- 
rally, was to repeat the work of others so as to con- 
vince himself of its accuracy and to become more 
familiar with the phenomena. -In thinking over the 
experiments done by others he believed that he could 
increase the sensitiveness of the apparatus and could 
magnify the forces by an extremely simple device, 
which apparently had not occurred to any one else. 
This was to use coils of insulated wire in place of 
single turns, and in October, 1827, he demonstrated 
before the Albany Institute the various experiments 
of Ampére and others, using coils and thus magnify- 
ing the effect greatly. In order to superimpose one 
layer of the coil upon another layer, thus forming a 
bobbin, it was obviously necessary to insulate the 
wire itself, which he did by wrapping the wire “with 
silk,” as he says. I have heard from the family that 
“the silk” used by Henry in making some of his first 
coils was really a series of ribbons of silk obtained by 
the sacrifice on the part of his wife of her white silk 
petticoat. An electromagnet made by Joseph Henry 
and used in his experiments is still in existence, being 
treasured in the museum at Princeton University, and 
one can still see the white silk ribbons used in its 
construction, so I believe the story I have heard is 
true. 

One can hardly overestimate the importance of this 
device of Henry’s. No one up to this time had 
thought apparently of using insulated wire coiled in 
layers, and immediately after Henry described his 
apparatus all the investigators of Europe adopted the 
idea. Faraday, in his original apparatus, used when 
he made his discovery of electromagnetic induction, 


SCIENCE 3 89 


wound bare wire on an insulated iron ring, the 
separate coils being kept apart by winding between 
them a long twine, the separate layers being kept 
apart by pieces of non-conducting cloth. One can 
not tell by reading Faraday’s papers whether this 
idea was original with him or whether it was adopted 
after having seen Henry’s published paper. As a 
matter of fact, in no one of Faraday’s papers is 
there any reference to the experimental work of 
Joseph Henry. 

Henry’s first application of this new principle of 
coiling long wires into a number of layers was in 
the construction of a small electromagnet which he 
exhibited before the Albany Academy in June, 1828; 
and, having found how successful it was, he made 
another more powerful one the following year, which 
he exhibited in March, 1829. He then had a new 
idea in regard to the winding of magnets and in the 
latter part of the same year made one in which he 
had two independent windings over the whole length 
of the iron core, so that he could join these two in 
parallel. Then, in order to make a magnet which 
could be used for many experimental purposes, in 
August, 1830, he wound one in a distinctly novel way, 
producing a magnet by far the most powerful then in 
existence. He wound the core of this magnet with 
nine separate coils, each coil occupying a space of 
about two inches. The terminals of each coil ex- 
tended out from the side so that he was able to join 
the nine coils either in series or in parallel. This 
offered him a great variety of experimental possibil- 
ities. He investigated in connection with this magriet 
the effect of using a number of voltaic celis arranged 
in parallel or in series, and he emphasized the effect 
of having the cells when in series joined with the 
coils of his magnet also in series and similarly the 
effect of having either one cell or all the cells in 
parallel joined with the coils of his magnet when 
these were in parallel. He made a study of what 
we would to-day call Ohm’s law so far as the effect 
of the internal resistance of batteries is concerned 
and also performed many other experiments, some 
of which I will refer to later. All this was in August, 
1830. In November of the same year he saw in 
Brewster’s Edinborough Journal an account of some 
work done by the Dutch physicist, Moll, in regard to 
electromagnets and thought it best to write an ac- 
count of his work up to that time upon the same 
subject. This he did in November and submitted it 
for publication in Silliman’s Journal. It was pub- 
lished in January, 1831, and was Henry’s first scien- 


tifie publication in a recognized scientific journal. It — 


was characteristic of Henry for many years not to 
publish his results as soon as he had obtained them, 
but rather to wait until he had tested and investigated 


the various ideas which were in his mind on any one 
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subject so that he would be convinced that he had 
exhausted the possibilities of that particular line of 
thought. This quality of his mind resulted naturally 
in the fact that so far as publication was concerned 
he was anticipated often, and he was in several cases 
persuaded by his friends to write brief accounts of 
what he had done after the publication by others of 
their work. 

I refer above to experiments which Henry made 
with his final form of magnet, and these he did not 
include in his paper in Silliman’s Journal, which was 
confined simply to a description of his magnets. His 
reason for not publishing some of these experiments, 
which were made in August, 1830, was because he 
intended to continue these further, and during August, 
1831, he was very busy preparing some new appa- 
ratus, one portion of which was a large reel contain- 
ing a mile of wire and another was a much more 
powerful electromagnet. In a letter of November 6, 
1831, he says that he had been making this apparatus 
“for some contemplated experiments in the identity 
of electricity and magnetism.” In another letter he 
says that he had to stop his work on this new appa- 
ratus because the room in which he was working was 
wanted for the classes of the academy. It is clear, 
therefore, that in August, 1831, he had been occupied 
with the construction of apparatus with the idea of 
continuing some of the work which he had begun in 
August, 1830, and which he had not thought to be 
sufficiently advanced to justify publication. 

Immediately after the discovery of the fact that an 
electric current through a coil of wire would magne- 
tize a piece of iron and in fact that a coil of wire 
carrying an electric current had magnetic properties, 
many investigators felt that there should be some way 
by which an electric current could be produced by 
means of a magnet, and experiments of various kinds 
were tried. Among others, Michael Faraday, of the 
Royal Institution, London, oceupied himself with the 
problem for some years and on August 29, 1831, be- 
gan a series of experiments which finally solved the 
problem. He reported the essential features of his 
experiments to the Royal Institution and also to the 
Royal Society, and preliminary accounts were pub- 
lished in the spring of 1832. Henry saw these, prob. 
ably in June of that year, and thought it best to pub- 
lish at once his preliminary investigations on the same 
subject, so that the first published account of his work 
appeared in the July, 1832, number of Silliman’s 
Journal. In this account he describes experiments on 
the production of electric currents by varying the 
magnetic field through a coil of wire and also an 
observation which he had made some years before 
eoncerning the spark which is produced when an elec- 
trie circuit is broken. He noted further that these 


SCIENCE 


VoL. 75, No. i931 


two phenomena were evidently due to the same funds, 
mental cause. I shall describe later the details o 
these experiments, but I wish at this time to eall atten, 
tion to the probable dates at which they were per. 
formed. In view of what I have said above I do not 
think there can be any doubt but that his observations 
of induced electric currents due to a varying magneti, 
field were carried out in August, 1830, when he was 
working with his new magnet. In fact, he says ex. 
plicitly that the observations were made by using this 
magnet. When he observed the spark produced a 
the breaking of a circuit and studied the effect on this 
spark of various forms of the circuit, it is quite im. 
possible to say. It certainly was an early observation, 
and the date has been set by Joseph Henry’s daughter, 
Miss Mary Henry, as in 1829. This is extremely 
probable and the claim, I think, is supported by 
various considerations. Miss Henry says that she 
often talked with her father concerning the early his. 
tory of electromagnetic induction and that he always 


spoke as if he had discovered induced currents in 1830 ~ 


and made his first observations of self-induction in 
1829. I think it is very reasonable to believe that i: 
was his observation of the electric spark on breaking 
a cireuit and certain other phenomena to which I shall 
refer later, these being made in August, 1829, that led 
him to undertake the experiments which culminated 
in the discovery of induced currents in August, 1830, 
after he had completed his new magnet. In any case 
he saw so much ahead of him in August, 1830, calling 
for the construction of new apparatus, that he thought 
it best not to publish his preliminary studies, so that 
August, 1831, found him busy making the apparatus 


which he felt necessary to have available to continue 


his investigations. Then, again, he was stopped in his 
work by the opening of the school session and proba- 
bly he would not have published any full account of 
his studies until after August, 1832, if it had not been 
for the fact that he saw that Faraday had already 
made some of the discoveries with which he was 
familiar as the result of his own investigations. 
After Henry saw the brief notes concerning Fara- 
day’s work he took up the problem anew, repeating 
some of Faraday’s work and extending his own, 
although the latter was very complete'‘and convincing. 
Having made his powerful electromagnet, which | 
have described above (early in the summer of 1830), 
he wound a coil of wire around the armature of the 
magnet and led the terminals of the wires to an instru- 
ment for indicating current. He noticed that when 
he turned on the magnetizing current there was im- 
mediately a fling of the galvanoscope needle and that 
when he broke the magnetizing current there was 4 
fling in the opposite direction. He further observed 


that when he turned the magnetizing current off and 
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Me detached the armature there was also a fling of the 

B calvanoscope needle, the amount of which varied ac- 
Be ording to.the distance he moved the armature. 
BM yinally, he observed that when the armature was in 
B place on the magnet and he varied the magnetizing 
® urrent there was also a fling. So he felt justified in 
© jrawing the conclusion that there was an instantaneous 

B urrent in one or the other direction in a helix of 
BS copper wire surrounding a piece of soft iron accom- 
B panying every change in the magnetic intensity of the 
Bon, No statement concerning the production of in- 
© duced electric currents could be any clearer than this. 
His observation of certain phenomena of self-induc- 
® tion, probably made in 1829, was equally important. 
Having noticed this fact of the appearance of a spark 
© which may have been and probably was a chance 
observation, owing to some break in an electric circuit, 
= he studied the effect of having the cireuit consist of a 
short wire or a long one and also the effect of coiling 
a conductor into a spiral or helix, noting the increased 
S effect when the latter was done. 

We have seen that in the summer of 1831 Henry 
was busy making a new magnet and new apparatus 
for experimental purposes. In 1832 he was elected 
professor of natural philosophy at the College of New 
© Jersey, now Princeton, and he moved there with his 
family in November of that year. The first few years 
of his ineumbency were occupied with the immediate 
duties of his chair and he did not have an opportunity 
to continue his studies until 1834. In November of 
that year Faraday published an account of his discov- 
ery of the phenomena of self-induction, and Henry’s 
friends persuaded him that it was his duty to publish 
at once an account of what he had done on the same 
subject up to that time. This he did. He gave a 
verbal account of his work before the American 
Philosophical Society in Philadelphia at its meeting 
of January 16, 1835, and wrote a fuller account, 
which was published in Silliman’s Journal. He had 
extended the observations to which I have referred 
above by investigating not alone the spark produced 
on breaking the circuit, but also the currents and the 
shock which accompanied the break. He had also 
s studied the effect of introducing iron into a helix and 
had really made great progress. From this time on 
Henry worked fairly continuously and, apparently 
having learned his lesson in regard to publication, 
communicated his results as soon as he was convinced 
that they were definite. He had been elected a member 
of the American Philosophical Society in 1834 and 
hereafter he communicated his results to this society 
and they were published in its Transactions or Pro- 
ceedings. 

He continued for some years his study of the phe- 
homena of self-induction and other effects of electro- 
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magnetic induction; in fact, there was a constant 
series of publications on the subject till his election 
as Seeretary of the Smithsonian Institution in Decem- 
ber, 1846. 

In one series of experiments he investigated the 
effect of a discharge of a Leyden jar through his 
primary coil in producing induced currents in neigh- 
boring conductors and was ultimately led to the proof 
that such a discharge was oscillatory. (Conviction 
that this was the character of the discharge had been 
expressed previously in 1827, by Savaray, but this 
fact was not known by Henry.) He was able to prove 
also that this inductive action produced by discharges 
through a primary conductor was felt at considerable 
distances, certainly as far as two hundred feet. This 
is the first experiment on record of electromagnetic 
waves (in 1842). 

One of his most important studies dealt with the 
effect of introducing sheets of conductors between his 
primary and secondary coils (in 1838). One of the 
main interests in this study lies in the fact that 
Henry’s observations were quite contrary to those an- 
nounced by Faraday. Henry showed that the intro- 
duction of a plate of copper cut off completely the 
inductive action, whereas Faraday had found that 
there was no shielding effect. The explanation of the 
discrepancy, which Henry, himself, was able to make, 
lies in the fact that Henry’s observations were on 
what we nowadays call electromotive force, whereas 
Faraday in his investigations was concerned with the 
quantity of induced current. This fact emphasizes 
the difference in the experimental equipment of the 
two investigators. Henry had practically no measur- 
ing apparatus and had to content himself with such 
observations as sparks and the shocks received when 
discharges were passed through his body; Ffraday, 
on the other hand, had a well-equipped laboratory. 
It is extremely interesting as one reads the papers by 
the two great physicists to see how they express them- 
selves without having the benefit of the knowledge 
which came when Ohm’s law was known. I think of 
the two men Henry had perhaps a clearer understand- 
ing of the essential features of induced currents, but 
I could not give conclusive proof of this. Both men 
were aware of the fact that there was one quality of 
the current which depended upon the rate at which 
the magnetic field is changed, this being what deter- 
mines the shock in the muscles and the distance at 
which a spark will occur in a broken cireuit, and that 
there was another property of the current depending 
upon the total change in the field, which determined 
the fling of the galvanometer needle. The former was 
independent of the material of the conductor, while 
the latter varied with it. It was not, however, until 
the work of Lenz and of Neumann that all the diffi- 
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culties were removed and all the phenomena expressed 
in one simple equation. 

One interesting experiment of Henry’s in this con- 
nection was to show that although there were differ- 
ences in the shock produced in the secondary coil 
when the eurrent was made or broken in the primary, 
there was no difference at all in the fling of the gal- 
vanometer needle. This observation led him to a very 
careful study of the phenomena associated with mak- 
ing and breaking a circuit. 

The discrepancies between the observations of 
Henry and of Faraday, depending upon the fact that 
the former was observing as a rule electromotive force, 
while the latter was measuring the quantity of current, 
reminds one very much of the discrepancies which 
existed in the early history of mechanics, discrepancies 
which were only cleared up by the mathematical work 
of D’Alembert. Mechanics had its origin, as is known 
to you all, in the work of Galileo, Newton and 
Huyghens, and in the century that followed their first 
publications a controversy arose as to the proper 
measure of those agencies in nature which produce the 
changes in velocity of a body. One school of writers 
insisted that the proper measure of the effect of such 
agencies was to be found in the difference in the 
squares of the velocities of the body at the beginning 
and the end of the action. Another school insisted 
vehemently that the effect should be measured by the 
difference in the velocity. If this dispute were stated 
in modern language it would be somewhat as follows: 
Is the effect to be measured by the change in the 
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kinetic energy or by the change in the momentum} 
It was D’Alembert who first showed that neithe; One 
of them was the proper measure, because the ¢ 
in the kinetic energy is equal to the product of the 
foree by the distance through which the body moves 
under the action of the force, while the change in th, 
momentum is equal to the product of the force by ‘4, 
time during which the body is under the action « 
the force. Or, it may be said, if one wishes to, tha 
both schools were right and that they were looking x 
the two sides of the shield as in the ancient fab} 
Something of the same kind may be said in regard j, 
the work of Henry and Faraday. Their researg, 
work was absolutely trustworthy, but their interpr.. 
tation of this could not be completely satisfactory 
until the work of Ohm was appreciated and until the 
mathematicians had completed their study. 

I ean add but little to what is well known concer. 
ing Henry’s qualities as an investigator and adminis. 
trator. As one reads the various papers contributed 


to the memorial volume devoted to his life, one js’ 


struck by the universal admiration for his broad 
philosophy, his accuracy of observation, his brilliant 
intuitions and his devotion to the cause of science in 
its widest interpretation. He was unselfish to 2 
marked degree. He was not interested the faintest in 
personal advancement or in advancing claims for dis- 
coveries or inventions. His sole purposes in life were 
to interpret nature and to diffuse knowledge among 
men. Beyond any doubt he is the outstanding figure 
in the history of the scientific life of America. 


EDUCATION IN THE UNITED STATES’ 


By Dean W. C. COFFEY 


In this country the program of agricultural educa- 
tion, as it relates to both teaching and research, cen- 
ters in the natural and social sciences. It is perhaps 
safer and wiser to describe the functions of these 
sciences in this program in rather broad and general 
terms, as no two persons would likely fully agree on 
any exhaustive statement about either of them. 

Natural science, in its application to agricultural 
and pastural products intended for consumption, has 
to do with improving and increasing production by 
reducing the amount of time or effort necessary to 
produce a unit of product and by making more re- 


1 Address of the retiring vice-president and chairman 
of Section O—Agriculture, American Association for the 
Advancement of Science, New Orleans, December 29, 
1931. 
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sources for production available. It is addressed to 
the soil for such purposes as increasing balancing and 
maintaining its plant food elements, controlling its 
moisture content and improving its condition with 
respect to tillage. It is applied to plant life as it re 
lates to agriculture and deals with the breeding and 
selection of plants and their adaptation to given col 
ditions and needs. It has to do with their cultur 
and with means of protecting them from the ravagé 
of disease and insect pests. Along practically the 
same lines it deals with animal life in agriculture. 
And it also has to do with the interrelationships of 
soil and plants and animals. 

Social science deals with human wants and pr 
marily those which are satisfied only by associated 0 
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up action. Hence we often think of it as a science 
that deals with society as a whole. In agriculture we 
restrict its application, in large part, to that portion 
of society known as the rural population. The social 
science subjects most emphasized in agricultural edu- 
cation are economies and sociology, but it should be 
borne in mind that such subjects as history, govern- 
ment and polities belong in this field. It is well, too, 
not to overlook the fact that a considerable amount 
of the subject-matter in agricultural economies is di- 
rected to individual rather than to group wants. 
Reference is here made to teaching and research 
aimed at such matters as adjustments on the indi- 
vidual farm for the purpose of increasing individual 
efficiency and advantage. While there is a sharp di- 
vision between individual and group wants at some 
points, they merge at others; therefore we can not 
confine the application of social science solely to 
group wants, but when the objective is an individual 
rather than a group want, the results sought are very 


| similar to, if not identical to, the results desired 


when natural science is the agency used. 

Social science is concerned with problems of dis- 
tribution of wealth and income. It has to deal with 
questions of credit finance and taxation. Price is an 
organizer of economic activity and a factor in dis- 
tribution and it becomes a function for a subject like 
agricultural economies to consider price factors and 
movements as they relate to agricultural products. 

It is a function of a subject like rural sociology, 
through a technique all its own, to give attention to 
the improvement of human factors in agriculture to 
the end that there shall be a sound development of 
rural social policy. Attention must be given to these 
human factors if the improvement of agriculture 
itself is not to be defeated. “The capacity of the 
rank and file of farmers to receive instruction ean be 
stimulated and greatly increased through processes 
of socialization of families, groups and communities 
so as to effect a nicer adjustment of individuals to a 
larger and more complex organization of life.”? Dean 
C. B. Hutchison, of the College of Agriculture, Uni- 
versity of California, recently gave in broad and gen- 
eral terms the following as the function of social sci- 
ence research as it applies to agriculture. “It relates 
to the balancing of production and consumption, the 
ways and means of making adjustments and changes, 
and the distribution of the benefits from scientific 
progress among the members of society.” 

Agricultural institutions for teaching and research 
are more at home with subjects in natural science 


?From monograph, ‘‘Rural Sociological Research in 
United States,” 1927, 
st Power paper read before the section of experiment 
ations, annual meeting of Association of Land Grant 


valeges and Universities, Chicago, Illinois, November, 
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than with those in social science, the reason being that 
the national system of agricultural education was de- 
veloped by placing emphasis primarily on the natural 
sciences. There was a logical basis for this method of 
development. The need for harnessing and overcom- 
ing the forees of nature was much more obvious to 
the farmer and even to the educator than were needs 
along social lines. The farmer was often squarely 
confronted by the limitations of cold, drouth, disease, 
pests, low producing powers of plants and animals, 
ete. As to these needs he had no trouble in express- 
ing himself, whereas he was more or less inarticulate 
regarding his social needs because he could not clearly 
comprehend them. Moreover, a number of the pres- 
ent rural social problems did not develop in acute 
form until the system of agricultural teaching and 
research had become well established. 

When the agricultural colleges were provided for 
by the federal government through the Morrill Act 
of 1862, a large percentage of American farmers were 
operating on a self-sufficient basis in considerable de- 
gree and continued so to do until well up toward the 
close of the past century. During most of this period 
rural standards of living were, in large part, deter- 
mined by the capacity to be self-sufficient. The farm- 
er’s attitude was extremely individualistic. The fam- 
ily then enjoying a high standard of living was the 
large family that produced crops successfully, con- 
verted a portion of them efficiently into family needs, 
sold enough to pay for comparatively light overhead 
costs, saved a little money for investment in more 
land and managed to satisfy social and educational 
wants within the home and the closely circumscribed 
community. 

We had of course developed the production of 
staple crops far in excess of the consumption needs 
of the agricultural population before the close of the 
past century. We had passed through periods of dis- 
couragingly low prices, but even so production re- 
mained the paramount idea in agriculture. With our 
own population growing so rapidly, we looked for- 
ward to great increases in population at home and 
abroad. We were impressed by the theory of Malthus 
concerning population, and hence felt that the only 
check to increases in population would result from 
restrictions in food, clothing and shelter. We visioned 
the hungry maws of England, Germany and other 
European countries clamoring for more food and as 
we turned the century the public mind entertained a 
fear of being unable to produce enough to feed 
the oncoming millions. There were those amongst 
the intelligentsia in agricultural education who saw 
the time only shortly ahead here in expansive 
America when we would have to limit our consump- 
tion of meat materially in order to have enough 
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food from our available acres to feed our own 
people. 

In sum, our whole agricultural philosophy was 
faced toward production and we were so occupied 
with the problems surrounding production that we 
pretty largely allowed social and economic prob- 
lems to take care of themselves. Some of us may 
have thought that if we could adequately discover 
ways and means of overcoming controllable handi- 
caps to production, we would solve our rural social 
and economic problems. For the natural science 
worker in agriculture almost invariably had social 
and economic values in mind as he has applied him- 
self to his tasks. It was not a matter of entirely 
overlooking these values, but rather a matter of 
opinion as to how they might be realized. 

While extensive consideration of social and eco- 
nomic problems is a comparatively recent development 
in agricultural education it would be hardly true to 
say that the problems themselves are of recent 
development. But much has transpired since the be- 
ginning of the present century to bring them to the 
fore with greatly added emphasis, and doubtless some 
new problems have developed. They now stand out 
so prominently that it would be quite impossible to 
deny them large consideration in any intelligent pro- 
gram of education. 

Many things have happened to bring the economic 
and social problems of agriculture to the fore, but 
of them all two seem to be more significant than any 
of the others. One is the stupendous augmentation 
of machine economy which has occurred during the 
past two decades; the other is the spread of birth 
control. The first has greatly increased the produc- 
ing power of the individual farmer and has extended 
crop areas by utilizing types of land which prob- 
ably could not have been cropped economically with- 
out power machinery operating on an extensive 
scale. Then, too, the acceleration of the machine 
economy throughout all groups of society has had a 
most noticeable effect on the habits of the people, and 
by encouraging a more sedentary type of living has 
reduced the per capita consumption of food and has 
had an effect on the types of food preferred. 

Although the machine age has been on the way for 
many years, what has been referred to as the new 
machine age ushered in at about the time the world 
war opened was not foreseen in its gigantic propor- 
tions and far-reaching consequences. Apparently 
none of us could foresee the extent to which human 
hands and backs would be replaced by labor-saving 
machinery. None of us could foresee that within a 
decade 30,000,000 acres of agricultural land would 
have to be devoted to some new use because of the 
decimation of the horse population. Nor could we 
foresee that while this would be happening the total 
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amount of land under cultivation would be materigj, 
increased, all of which would be brought about 5, 
the greater adaptation of mechanic power aj 
machines to farm practices. 

It was no easier to foresee the movement towg,j 
birth control than the sudden upsurge of the machin. 
economy. Hither as a national or world-wide mov. 
ment it was entirely outside of our thinking. In {, 
November, 1931, Forum, Louis I. Dublin says: “, 
years preceding 1880, the birth rate in most countrig 
was 35 to 40 per each 1,000 population. This figuy 
is not very far from the upper limit of human ». 
productive capacity in a normally organized popula. 
tion. To-day with a very few important exceptions 
as in Russia and Italy, the rates vary from 15 t 
20 per thousand.” Dublin goes on to say that evidence 
points to the conscious control of propagation through 
contraceptive methods as the new element which has 
altered the situation with respect to birth rate, He 
further says, “The outlook for the future is a wider 
application of these methods and toward their dis. 
semination to all peoples. Whether we like it or not 
we look forward to much lower birth rates in ali 
parts of the world.” It therefore seems necessary 
to reverse the way we thought about population dur. 
ing the boom days of agricultural education in the 
first decade of the century. Again, Dublin says: “We 
of the United States are evidently not destined to 
become the great reservoir of humanity where liberty 
and prosperity are to reside side by side. Instead, we 
shall, from now on, accustom ourselves to hear ques- 
tions like these. How long will America continue 
to increase in numbers; what will its maximum popt- 
lation be; how rapidly will the population decline 
once it begins to fall; what effect will this decline 
have on age distribution and therefore upon business 
and employment conditions; how will it affect 
America’s position of leadership abroad? In short, 
now that one frontier has completely disappeared 4 
new era of the history of the nation has set in.” 

We are all aware, of course, of the fundamental 
cause underlying birth control, namely, that with ou 
changing modes of life there are other things more 
desirable than the expensive luxury of a large family. 
Even on the farm children are no jonger an economic 
asset, but rather an economie liability of considerable 
magnitude. In consideration of the way in which 
we are headed there is small probability of their be 
coming an economic asset. Therefore, Dublin is pro)- 
ably correct in his views about declining birth rates. 

What has happened and is happening with respect 
to machine economy and birth control clearly shows 
that we can no longer count on increase of populs- 
tion to take care of increases in agricultural produ¢- 
tion which may be brought about by the agencies 
within the field of natural science. The massiv¢ 
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forces of the machine economy alone are too power- 
ful for any possible rate of population increase to 
cope with our power to expand production, to say 
nothing of the fact that the rate is declining. It is 
clear that, from now on, the matter of balance be- 
tween the production and the consumption of agri- 
cultural products will be of vital importance. In 
many respects it will be a delicate balance and any 
onrushing movement to increase production, as has 
been the case in the greater application of machine 
power, will cause serious maladjustments. From now 
on rural people must keep their eyes upon both 
the production and the disposal of their products. 
Already some of them have called attention to their 
conviction that our agricultural institutions are 
emphasizing production to the neglect of distribution. 
They have gone so far as to assert that we might 
very well take a holiday on matters pertaining to 
production in order that we may catch up with our 
information on distribution. In this they are wrong 
because much of the work in natural science is not 
directed toward larger production and they are un- 
aware of the complaint that would be made were 
we to follow their suggestion. But their criticism 
earries significance, nevertheless, for it indicates their 
realization of how impossible it is for us to continue 
with an unbridled policy of production. Conse- 
quently, the long-established natural science forces 
in agricultural education should seek and welcome 
the development of social science as it may be applied 
to agriculture. 

If we are to secure the full benefits of natural 
science teaching and research, under present condi- 
tions in. agriculture, we must have a sound and ade- 
quate development of social science. It is the science 
upon which we must rely for finding the ways and 
means of making adjustments, of balancing produc- 
tion to the needs and desires of the people. Unless 
these things are done, natural science teaching and 
research will be greatly weakened as potent influences 
in rural life. If they are done, if production is ex- 
panded only as fast as there is need for it, then 
the gains or benefits from natural science can be 
turned into better living rather than in surplus pro- 
duction. 

We should not conclude that study and research in 
social science alone will not improve conditions. Any 
such contention is futile. The sources of wealth 
are to be found in goods and services. The farmer’s 
source of wealth lies in goods which he produces, hence 
he must maintain an active interest in production. 
In its productive phases agriculture is a biological 
industry and hence as subject to change and varia- 
hon as the biological forces themselves. The natural 
Sclence worker in agriculture need have no fear of 
ever being out of a job, for his services will always 
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be in demand. He will continue to be called upon 
to make discoveries and to work out their applica- 
tions. It will remain for social science to lead in 
determining where, how and how rapidly they shall 
be applied. So for best results, in fact for safe re- 
sults, it becomes apparent that a knowledge of natural 


science must dovetail with a knowledge of social — 


science. In turn each becomes the handmaiden of the 
other. 

We would agree, I think, that the more intelligent 
American farmers have come to appreciate the value 
of natural science research as it applies to their in- 
dividual businesses. In order that social science may 
pull itself up to the level of the accomplishments of 
natural science, it must engage in rather large-scale 
social and economic experiments which involve in- 
dividuals who are acquainted with what is being at- 
tempted and who are willing to subject themselves 
to experimentation. Reference is made to some of 
the large experiments in cooperative marketing and 
to new ventures in land policy such as the state of 
New York is undertaking by acquiring abandoned 
farm land adjudged to be unfit for agriculture. One 
object in the acquisition of these lands is to prevent 
the waste of human effort and capital on land wholly 
unsuited to farming. Another is to effect savings in 
expenditures for schools, roads and local government. 
The time has come when we can searcely avoid experi- 
ments of this sort, although it is doubtful if we should 
attempt to be as ambitious as Italy or Russia along 
these lines. The confidence that has been built up in 
research through natural science will help to pave the 
way for confidence in researches of this sort. This 
does not indicate a relationship between the sciences 
but rather a service one has rendered the otheg. 

Attention has been called to the fact that natural 
science workers in agriculture have almost invariably 
had social and economic values in mind. There is, 
of course, a social reason for encouraging greater 
production. But aside from this, the worker in 
horticulture who deals with fruit and vegetable grow- 
ing or the growing of ornamental plants may have 
little notion of boosting the total production in agri- 
culture, but rather the hope that he may make some 
contribution to the satisfaction of living. The agricul- 
tural engineer, who clears the way for farm electri- 
fication, may talk all the while about how electricity 
on the farm can make for the efficiency of production, 
while deep down in his heart he may be hoping to 
make farm life more cheerful, happy and satisfying. 
We must bear in mind, too, that unless we run to 
seed on the subject, there is a social satisfaction in 
attaining efficiency in production. Many a man has 
spent his life in producing superior purebred live 
stock, fully realizing that he might have made a little 
more money by producing for the open market. 
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Many a man has lost a little money by adding incre- 
ments of labor to his enterprise purely for the sake of 
doing the job well. Many a man has been carried on 
through hours of discouragement in agriculture by 
his knowledge of his ability to perform creditably 
in the processes of production. So, after all, there 
are no hard-and-fast lines between the two fields of 
science. To attempt to draw such lines would hamper 
both natural and social science effort. 

It has frequently been difficult for natural science 
workers to see an important place for social science 
in the scheme of agricultural teaching and research.* 
In other words, they have not had a genuine respect 
for it as a science. Since social science is of later 
development than natural science in agricultural edu- 
eation, particularly, there was a lag in the refinement 
of its technique. Then, too, the complex interrelation- 
ships of social and economic phenomena are hard to 
understand and measure. Only in recent years have 
we come to feel that scientific research can be applied 
to these phenomena. Descriptive studies have been 
under way for a long time, and “qualitative analyses 
of cause and effect relationships based on assumptions, 
mainly because data were not available, have been 
made for more than one hundred years.” Through 
their determination to discover principles and to 
seeure reliable measurements of relationships the 
workers in social science are winning the respect of 
the natural scientists. Nothing else could do quite 
so much toward bringing about the kind of coopera- 
tion needed between the workers of the two fields. 

Healthy cooperation between natural and social 
science can be fostered by placing adequate emphasis 
on the social sciences in the agricultural curriculum. 
Students should not be graduated without some basic 
knowledge of social and economic principles any 
more than they should be graduated without basic 
knowledge of the fundamental principles of natural 
science and particularly the biological sciences. This 
can be accomplished without lessening the emphasis 
given to natural science—in fact it is being done to a 
limited extent by giving less time to courses that 
are nothing more than “glorified practicums.” Such 
courses are not without value, but their prominence 
must wane in any sound program of agricultural edu- 
eation. It has long since been demonstrated that 
the acquirement of a number of practical skills in 
college does not produce a finished farmer, much less 
a capable leader in agricultural thought. 

Nor have we met the situation when we train 
technical farmers and technical research workers who 


4 The discussion in this and the two succeeding para- 
graphs closely parallels discussion to be found in the 
paper of Dean C. B. Hutchison read before the section 
of experiment stations, annual meeting of Assotiation of 
Land Grant Colleges and Universities, Chicago, Illinois, 
November, 1931. 


‘production and the science underlying it is sure to 
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perhaps receive no more than one or two elementary 
courses in economies which so often give the impres. 
sion that society is governed by immutable laws and, 
therefore, nothing can be done about it. More train. 
ing in social science than this is needed and it shouig 
be the kind of training which demonstrates that the 
laws governing society are no more rigid than the 
laws governing the forces of nature, and that an yp. 
derstanding of these laws can contribute to socia] 
progress quite as much as an understanding of natura] 
laws can contribute to technical progress. 

The natural science worker has implicit faith in his 
task. In this he is fully justified, for he has t 
his credit a great record of achievement. He has 
worked untiringly and in most cases in the spirit of 
altruism, or at least not in the spirit of selfishness, 
The world has acclaimed him and has increasingly 
accepted his leadership. We increasingly speak of 
the gains the scientific temper has brought us. But 
in spite of all the advantages we can mention, we 
must admit that, for some reason, the world is sick, 
that agriculture is depressed, that we have overreached 
ourselves in production, that by gaining control oi 
the forces of production, we have apparently lost 
economic control and brought social distress to our- 
selves. Some would sarcastically and wrongly say 
that through technical efficiency we have bankrupted 
ourselves and broken our social morale. Evidently 
we are confused, muddled, lost even in our thinking. 
The way out is not to call a retreat in technical 
efficiency. The way out is to realize that the results 
of the discoveries of natural science must be intel- 
ligently handled by society, that it is not natural 
science which is causing grief, but rather ‘the u- 
intelligent application of its discoveries by society. 

With the automatic device for handling increase in 
agricultural production going into the discard, 
namely, increase in population, it becomes clear that 
our production can run wild, and probably will, unless 
a science is developed within our rural society for 
the purpose of turning efficient production into chan- 
nels of better and happier living for every one. 

On the one hand, our agriculture needs a science 
to make us intelligent and efficient in our processes 
of production; on the other hand, it needs a science 
to make us intelligent and efficient in distributing our 
production and adjusting it to the logical demand 
for it. If the amount of production greatly exceeds 
the demand for it, interest in intelligent and efficient 


sag. If production should be unintelligent and in- 
efficient, no system of distributing and adjusting pt 
duction to demand could bring prosperity and better 
living to rural people. In these very simple terms, 
the essential relationship between the natural and 
social sciences in agriculture may be expressed. 
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| THE IMPORTATION OF SCIENTIFIC SPECI- 
MENS AND APPARATUS INTO GREAT 
BRITAIN 

As the result of a report by the Association of 
British Zoologists, the council of the British Associa- 
tion in February, 1931, appointed a committee to 
consider action with a view to the amelioration of the 
customs regulations affecting the importation of 
scientific specimens and apparatus. Following upon 
discussion between officers of the association and the 
Customs House authorities, the latter have most kindly 
supplied the association with a memorandum on the 
reliefs from customs duties on scientific instruments 
and cinematograph films, and from the import pro- 
hibitions on plumage likely to be of use to scientific 
workers, together with a note on procedure in respect 
of the importation of scientific specimens preserved 
in spirit. 

The memorandum on scientific instruments and cin- 
ematograph films was supplied confidentially to en- 
able the association to advise bona fide scientific 
workers, but not for general publication, since some 
of the relaxations are extra-statutory and liable to 
modification or withdrawal as the interests of the 
revenue may demand. The British Association is, 
however, prepared to advise on specific applications 
from scientifie workers or societies. Enquiries should 
be addressed to the secretary of the British Associa- 
tion at Burlington House, London, W.1. 

It emerged in the course of discussion that some of 
the difficulties which have been encountered by scien- 
tifie workers under the customs regulations might 
have been avoided by previous communication with 
the Board of Customs and Excise. 


THE UNIVERSITY OF PORTO RICO AND 
THE U. S. DEPARTMENT OF 
AGRICULTURE 
TENTATIVE arrangements for cooperation in re- 
search and extension work between the U. 8. Depart- 
ment of Agriculture and the College of Agriculture 
of the University of Porto Rico, at Mayaguez, were 
made by Dr. C. W. Warburton, director of extension 
work, and by Dr. James T. Jardine, chief of the Office 
of Experiment Stations, in the course of a brief visit 
to the island, from which they returned on December 
21. This cooperation was authorized by an act of 
congress, approved on March 4, which provided that 
the several experiment station and extension acts 
should apply to Porto Rico, beginning on July 1, 
with an initial appropriation of $15,000 for research 
and $50,000 for extension work, these sums to be in- 
creased respectively by $5,000 and $10,000 annually 
until the totals to which Porto Rico is entitled under 

the federal act are reached. 
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The insular government of Porto Rico now main- 
tains an agricultural experiment station and an agri- 
cultural extension service, and these will be included 
in the cooperative agreement. For many years this 
department has maintained an experiment station at 
Mayaguez, the work of which will now be coordinated 
with that of the cooperative insular station. The ex- 
tension work on the island will be expanded to include 
home economics and boys’ and girls’ club work. 

“Though Porto Rico is feeling the effects of the 
world-wide depression severely, harvesting of the 
largest crop of sugar ever produced on the island is 
now beginning, and the unemployment situation there 
will be greatly relieved,” according to Dr. Warbur- 
ton. “Failure to sell the 1931 tobacco crop at satis- 
factory prices has curtailed planting for the 1932 
crop, vigorous efforts having been made in some sec- 
tions to secure an agreement among growers to plant 
no tobacco at this time. The 1931 production of cof- 
fee was very low, this crop not yet having recovered 
from the 1928 hurricane. Agricultural and educa- 
tional agencies are conducting a vigorous campaign 
for the production of larger supplies of food crops 
for local use, in an effort to feed the rapidly inecreas- 
ing population and reduce the imports of foodstuffs.” 


TO GUADALUPE ISLAND 
THE fascination of studies in island life is answer- 


able for the latest expedition to Guadalupe, the little- 


visited voleaniec island 140 miles west of northern 
Lower California. Mr. Templeton Crocker, of San 
Francisco, recently visited this remarkable island on 
his yacht Zaca in the interest of the California Acad- 
emy of Sciences and spent three days (November 14 
to 16) exploring the island and adjacent waters. Mr. 
Crocker was accompanied by Mr. John Thomas 
Howell, botanist of the California Academy of 
Sciences, who conducted the scientific studies. From 
several stations on the island collections were ob- 
tained of insects, birds, fishes, plants and land and 
marine shells. Although the season was at low ebb 
for extensive plant collections, the wet season just 
having begun, thirty-three collections of native vas- 
cular plants were made, four of which have not been 


known heretofore from the island. In addition to. 


these vascular plants many mosses, hepatics, and 
lichens were collected. Among the specimens of 
special interest brought back is a 300-pound Giant 
Black Marlin Spearfish (Makaira marlina), an inter- 
esting big game fish recently described from the 
Pacifie off Cape San Lucas. This specimen was taken 
by Mr. Crocker personally and brought to the 
academy, where it is now being prepared as a 
permanent exhibit to be placed in the Steinhart 
Aquarium. 
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A census was taken of the Guadalupe elephant seal 
by Mr. Crocker and Captain D. Rotch. In the large 
herd on the west side of the island near Elephant 
Rock approximately 900 individuals were counted, of 
which about one third were males. On a small beach 
on the east side of the island, near the Northeast 
Anchorage, 27 seals were numbered. At neither of 
these beaches was any seen dead, and the general 
condition of the animals seemed to be good. The 
valuable data and collections made on this expedition 
to Guadalupe Island make it very gratifying to know 
that a business man of Mr. Crocker’s prominence has 
shown such a keen interest in the pursuit of scientific 


field studies. JoHN THomas HowELL 
CALIFORNIA ACADEMY OF SCIENCES 


PROFESSORSHIPS AT YALE UNIVERSITY 
IN MEMORY OF GIBBS AND SUMNER 

THE memory of two distinguished professors of 
Yale University, Josiah Willard Gibbs and William 
Graham Sumner, has been perpetuated by the estab- 
lishment at the university of the Josiah Willard 
Gibbs professorship of mathematics and the William 
Graham Sumner professorship of the science of so- 
ciety, both made possible by funds pledged in 1927 as 
a part of the Yale Endowment Fund and now paid 
to the university for this purpose. 

Two members of the Yale faculty have been ap- 
pointed to these professorships. The first Gibbs pro- 
fessor of mathematics is Dr. Ernest William Brown, 
previously Sterling professor of mathematics; the 
first Sumner professor of the science of society is Dr. 
Albert Galloway Keller, now professor of this sub- 
ject. 

Professor Brown, who has been a professor at Yale 
since 1907, is an authority on celestial and especially 
lunar mechanics. A graduate of Cambridge Univer- 
sity (Christ’s College), he has won the Royal Medal 
of the Royal Society, of which he is a fellow; the gold 
medal of the Royal Astronomical Society, and the 
Bruce Medal of the Astronomical Society in this 
country. He is a member of the National Academy 
of Sciences, a fellow of the American Academy of 
Arts and Sciences, and is a former president of the 
American Mathematical Society. Professor Keller 
has been a member of the Yale faculty since 1899. 
He is the author of several authoritative works in the 
field of social science. Professor Sumner had spent 
his later years collecting material for a monumental 
work to be known as “The Science of Society.” On 
his death, his successor at Yale, Professor Keller, took 
up the work, and after twenty-five years of prepara- 
tion, published four volumes under this title in 1927 
through the Yale University Press which had pre- 
viously issued four volumes of Sumner’s : collected 
essays under the editorship of Professor Keller. 
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The announcement from the office of the secre 
of Yale University characterizes the work of Gibbs s 
follows: 


Professor Josiah Willard Gibbs, who has been calle) 


‘‘the first physical chemist,’’ graduated from Yale (yj. 
lege in 1858. He received the doctorate from Yale jy 
1863, and after tutoring at the university for one term, 
spent three years in Europe. In 1871 he was appointe 
professor of mathematical physics at Yale, a positig, 
which he held until his death in 1903. Many honors ang 
degrees and medals came to him, among these being the 
Rumford Medal from the American Academy and the 
Copley Medal from the Royal Society of London, 
Although he was not in the strictest sense of the word 
a chemist, Professor Gibbs is generally considered ty 
have made the greatest single contribution to theoreticg| 
chemistry made by an American. In 1876-78 he pub. 
lished a series of papers on ‘‘The Equilibrium of Hetero. 
geneous Substances.’’ Because of the strictly mathe. 
matical treatment of the subject and the prevailing lack 
of familiarity of chemists with higher mathematics, its 
value was not recognized, nor was the great principle 
involved used by chemists for several years. 

The great value of the ‘‘Phase Rule,’’ a principh 
evolved from Professor Gibbs’ mathematical discussion, 
is now acknowledged by all working in the field of theo- 
retical chemistry. The layman, however, does not real- 
ize the great practical use which is made of this prin- 
ciple first developed by Gibbs. The familiar carbon-iron 
diagram, which is the basis of the metallurgy of steel, 
is based upon it. The whole subject of alloys and the 
science of metallography is founded on it. The work 
which has explained the constitution of portland cement 
was only possible through this rule. These are but a 
few examples of its value and versatility. 


AWARD OF THE FIRST RICHARDS GOLD 
MEDAL TO PROFESSOR ARTHUR 
A. NOYES 

Tue Richards Gold Medal for eonspicuous achieve- 
ment in chemistry has been awarded by the North- 
eastern Section of the American Chemical Society to 
Professor Arthur A. Noyes, direetor of the Gates 
Chemical Laboratory of the California Institute of 
Technology, Pasadena, according to an announcement 
made by Professor William P. Ryan, chairman of the 
section. The medal will be presented at the time of 
the annual meeting early next May. 

The Richards Medal was established by the North- 
eastern Section in 1929 to commemorate the many 
fundamental contributions made to chemistry by the 
late Theodore William Richards, who was professor 
of chemistry in Harvard University for over twenty- 
five years and the only American chemist to receive 
the Nobel prize. He was a member of the North- 
eastern Section for thirty years. A trust fund of 
$10,000 to endow the medal has been raised by 4 
committee consisting of Drs. Lyman C. Newell, At- 
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thur D. Little and James F. Norris. The medal was 
designed by Mr. Cyrus E. Dallin, who was an intimate 
friend of Professor Richards. 

Dr. Arthur Amos Noyes, the first recipient of the 
Richards Medal, was born at Newburyport, Massa- 
chusetts, in 1866. After graduation from the Massa- 
chusetts Institute of Technology he studied in Leipzig, 
where he received the degree of Ph.D. in 1890. He 
taught at the institute from 1890 to 1919, and was 
acting president 1907-1909. He went to the Cali- 
fornia Institute of Technology in 1915 to assist in 
its organization and took up permanent residence 


In the British New Year honor list science is recog- 
nized in knighthoods conferred on Mr. George Bucks- 
ton Browne, the donor of Darwin’s house at Down to 
the British Association and of generous gifts to medi- 
eal research; Dr. H. H. Dale, secretary of the Royal 
Society and director-in-chief of the National Institute 
for Medical Research; Dr. Patrick Geddes, late pro- 
fessor of botany at St. Andrews and professor of 
sociology and civies at Bombay, and Mr. H. S. Well- 
come, the founder of the Wellcome Research Institu- 
tion and the Wellcome Tropical Research Labora- 
tories at Khartum. 


PROFESSOR CHARLES Ricuet, the physiologist, has 
been elected vice-president of the Paris Academy of 
Sciences for 1932 and will become president in 1933. 


Dr. Hugo EcKENER, commander of the dirigible 
Graf Zeppelin, received on January 16 the award of 
the 1931 medal of the International Aeronautic Fed- 
eration. 


M. Lucten Cuénot, professor of zoology at the 
University of Naney, who in 1918 was elected a cor- 
respondent of the Paris Academy of Sciences, has 
now been elected a non-resident member to succeed 
the late M. Cosserat. | 


Proressor E. L. Nicuous, of the department of 
physics of Cornell University, has been elected an 
honorary member of the Association des Ingenieurs de 
lEclairage, Paris. 


Av a special meeting held at the St. Louis Medical 
Society, by friends of Dr. Amand N. Ravold in recog- 
nition of his completion of fifty years in the practice 
of medicine, a plaque was presented to him by Mr. 
Victor Holm. Dr. Augustus G. Pohlman, Washing- 
ton University School of Medicine, extended greet- 
ings; Professor Arthur I. Kendall, of the department 
of research bacteriology, Northwestern University 
Medical School, Chicago, gave an address on “Fifty 
Golden Years”; Dr. William W. Graves, “Amand 
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there as professor of chemistry in 1919. In recog- 
nition of his contributions to chemistry he has been 
elected to numerous scientific societies, has received 
many honorary degrees and has been awarded several 
medals ineluding the Davy medal of the Royal Society 
of London. He is the author of books in qualitative 
analysis, organic chemistry and physical chemistry, 
and has published a large number of articles on his 
original researches in theoretical, analytical and or- 
ganic chemistry in American and foreign journals. 
Professor Noyes was a charter member of the North- 
eastern Section of the American Chemical Society. 


SCIENTIFIC NOTES AND NEWS 


Ravold the Builder,” and Dr. Joseph Grindon, 
“Amand Ravold the Man.” 


Mr. Wiis §. Lez, of Charlotte, North Carolina, 
known for his work on high-tension hydro-electric 
power development and transmission, has been elected 
president of the American Engineering Council. He 
is president of the W. 8. Lee Engineering Corpora- 
tion and vice-chairman of the Duke Endowment. 


Dr. Scorr Turner, chief of the U. S. Bureau of 
Mines, has been nominated for the presidency of the 
American Institute of Mining and Metallurgical 
Engineers for 1932. 


Orricers elected at the twenty-fourth annual meet- 
ing at Atlantic City of the American Institute of 
Chemical Engineers were as follows: J. V. N. Dorr, 
president; A. E. Marshall, vice-president; F. J. Le- 
Maistre, secretary; Martin H. Ittner, treasurer ; David 
Wesson, auditor, and H. C. Parmelee, Willard Dow, 
J. G. Vail and R. T. Haslam, directors. P 


Dr. R. §. BAssuEr, since 1929 head curator at the 
U. S. National Museum and professor of geology at 
George Washington University, was elected president 
of the Paleontological Society of America and vice- 
president of the Geological Society of America at the 
recent meetings at Tulsa, Oklahoma. 


At the annual meeting of the Mineralogical Society 
of America, held at Tulsa, from December 29 to 31, 
the following officers and fellows were elected: 
President, Alexander N. Winchell, University of Wis- 
consin; Vice-president, Joseph L. Gillson, E. I. du 
Pont de Nemours and Company, Delaware; Treasurer, 
Waldemar T. Schaller, U. S. Geological Survey; 
Secretary, Frank R. Van Horn, Case School of Ap- 
plied Science; Editor, Walter F. Hunt, University 
of Michigan; Councilor, 1932-1935, William J. Me- 
Caughey, the Ohio State University. The following 
fellows were elected: Dr. Olaf Anderson, Research 
Laboratory, United States Steel Corporation, Kearny, 
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New Jersey; Dr. Richard C. Emmons, assistant pro- 
fessor of geology, University of Wisconsin, and Dr. 
James E. Hawley, professor of mineralogy, Queen’s 
University, Canada. 


AT the annual meeting of the American Society of 
Tropical Medicine held in conjunction with the meet- 
ing of the Southern Medical Association at New Or- 
leans, from November 18 to 20, the following officers 
were elected for the ensuing year: President, Dr. 
Frank Smithies, Chicago; First Vice-president, Dr. 
E. L. Walker, San Francisco; Second Vice-president, 
Dr. G. R. Callender, Washington; Secretary-trea- 
surer, Dr. Henry E. Meleney, Nashville; Assistant 
Secretary, Dr. Damaso de Rivas, Philadelphia; Coun- 
cillors, Dr. Damaso de Rivas, Philadelphia; Dr. B. C. 
Crowell, Chicago; Dr. E. B. Vedder, Washington; Dr. 
E. C. Faust, New Orleans, and Dr. H. C. Clark, Pan- 
ama. 


At the meeting of the Botanical Society of Amer- 
ica in New Orleans the Mycological Section voted the 
establishment of an independent mycological society. 
Dr. William H. Weston, of Harvard University, was 
elected president and Dr. H. M. Fitzpatrick, of Cor- 
nell University, secretary. A committee of five, in- 
cluding the officers mentioned, was appointed to draw 
up a constitution and by-laws and negotiate with the 
New York Botanical Garden looking toward an agree- 
ment whereby Mycologia, now published by the New 
York Botanical Garden, can be adopted as the official 
organ of the newly formed Mycological Society of 
America. The results of these negotiations will be re- 
ported at the meeting held in connection with those of 
the American Association for the Advancement of 
Science in Atlantie City next winter. 


THE dismissal of Dr. Carl C. Taylor, dean of the 
Graduate School at the State College of Agriculture 
and Engineering of North Carolina on June 8, 1931, 
is found by the committee on academic freedom and 
tenure of the American Association of University 
Professors to be “unusual” and to have been caused 
by other motives than the officially announced neces- 
sity of reduced budget. The summary action of the 
trustees of the college in discharging “the most dis- 
tinguished member of the faculty” is analyzed by 
Professor Holland Thompson, of the College of the 
City of New York, a native of North Carolina, who 
made the investigation at the request of the commit- 
tee, and is described by him as arising from several 
possible causes. The determining factor, however, 
is declared to be the personal “tension which had de- 
veloped” between President E. C. Brooks and Dr. 
Taylor over several years. 


Dr. Extior Carr Curier, director in surgery at 
the Cleveland Lakeside Hospital and professor of sur- 
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gery in the Medical School of Western Reserve p,;. 
versity, has been appointed Moseley professor of sy). 
gery at the Harvard Medical School and surgeop.j,. 
chief at the Peter Bent Brigham Hospital, to succeed 
Dr. Harvey Cushing, whose resignation takes effect o, 
September 1 after a service of twenty years, 


Dr. Burgess MaGraTH, medical examine 
for Suffolk County, has been appointed the firy 
holder of a new chair of legal medicine which has heey 
founded at the Harvard Medical School. The foyp. 
dation is the gift of Mrs. Frances Glessner Lee, of 
Littleton, New Hampshire, and has been established 
to support a resident professor of legal medicine and 
to provide for one or more lectures by visitors each 
year. A provision of the gift provides a plan to a. 
cumulate at the medical school a file of cases on the 
subject, and it is hoped that part of Dr. Magrath’s 
records of nearly 19,000 cases may form the nucleus 
of this collection. 


Dr. JoHN CAaLverT DoNALDSON, associate professor 
of anatomy in the School of Medicine of the Univer. 
sity of Pittsburgh, was promoted to a professorship 
in anatomy at the beginning of the current term. 


Mr. O. L. V. p—E WrEssELOW has been appointed to 
the chair of medicine at the University of London, 
tenable at St. Thomas’s Hospital Medical School. 
Since 1920 he has been chemical pathologist to St. 
Thomas’s Hospital. 


In reporting in a recent issue of Scorence that Dr. 
J. S. Plaskett has been awarded the Catherine Wolfe 
Bruce Gold Medal for the year 1932 it was stated in 
error that he had been appointed recently Savilian 
professor of astronomy at the University of Oxford. 
It is Dr. Plaskett’s son, Dr. Harry H. Plaskett, who 
has become professor at Oxford. 


Mr. T. SANForD, assistant director of recla- 
mation economics, has been appointed chief of the 
engineering division of the Bureau of Reclamation. 


THE HonorasLe Cuartes G. Dawes, who will re- 
sign in spring as ambassador at London; Robert Wal- 
ton Moore, member from Virginia of the House of 
Representatives from 1919 to 1931, and Senator 
William Cabell Bruce, Maryland, member of the 
upper house from 1928 to 1929, have been nominated 
by the Senate as members of the Board of Regents 
of the Smithsonian Institution. 


Dr. Epwarp R. Wem.ein and Mr. William A. 
Hamor, of the Mellon Institute of Industrial Research, 
Pittsburgh, have been appointed by Governor Pinchot 
to membership on the Greater Pennsylvania Council, 
which will be concerned with the development of agt!- 
culture, the industries, recreational facilities and com- 
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munity welfare in the state. Mr. Hamor has been 
made a member of the council’s executive committee. 


proressor J. O. SNYDER, of the Stanford zoological 
department, was recently appointed to the office of 
state fish culturist by the California Department of 
Natural Resources. He succeeds Mr. W. H. Shelby, 
4 member of the Fish and Game Commission for the 
past forty-five years. 

Dr. E. B. CopELAND, associate curator of the 
herbarium and lecturer in botany at the University 
of California, has been granted leave of absence from 
March 1 to June 30, the leave to be extended later to 
January 31, 1933. 

Mr. Atvin SEALE, superintendent of the Steinhart 
| Aquarium of the California Academy of Sciences, has 
been placed in charge of the scientific work for an 
expedition to secure aquatic specimens in the waters 
around Central and South America. 


Art the recent annual meeting of the British Science 
Masters’: Association at the Imperial College of Sci- 
ence, London, Mr. Jocelyn Field Thorpe, F.R.S., pro- 
fessor of organic chemistry in the Imperial College 
of Science, gave an address on the new vista which 
organic chemistry is opening up, and its bearing on 
good health and long life. 

Mr. A. F. Moorg, having examined four high peaks 
in South West Africa with reference to their avail- 
s ability for solar-constant stations, reports to the 
Smithsonian Institution that none of them are as 
; favorable as Montezuma, Chile, though one or two 
s may be somewhat superior to Mount Brukkaros, South 
West Africa. The observatory at Mount Brukkaros 
has been discontinued and its equipment shipped to 
Washington. Messrs. Moore and Sordahl will now 
examine conditions at Mount St. Catherine in the 
Sinai Peninsula, ten miles south of Mount Sinai. 


Dr. Joun HammMonpn, of the department of physi- 
ology at the University of Cambridge, will lecture on 
animal physiology at the Iowa State College of Agri- 
culture and Mechanie Arts during the first term of the 
summer session of 1932. 


Dr. M. Bopansky, director of the John Sealy Me- 
morial Laboratory, Galveston, and professor of path- 
ological chemistry at the University of Texas School 
of Medicine, will be visiting professor of biological 
chemistry at the American University of Beirut, 
Syria, during the fall semester of 1932-33. 


Dr. Anton J. Caruson, of the University of Chi- 
cago, gave a lecture on the “Réle of the Nervous Sys- 
tem in Gastro-intestinal Functions and Disorders” 
before the Los Angeles County Medical Association 
on December 22; on the previous day Dr. Carlson 
spoke on “The Present Status of the Problem of En- 
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docrines” before the Clinical and Pathological So- 
ciety. 

Proressor G. W. SNEDECOR, of the department of 
mathematics of the Iowa State College, gave from 
January 4 to 7 five lectures on “The Analysis and 
Interpretation of Research Data” before members of 
the faculty and others engaged in research work at 
the Louisiana State University. 


In the winter and spring Professor Thomas R. 
Garth, of the department of psychology at the Uni- 
versity of Denver, has engaged to give a lecture on 
“Race Psychology” at various institutions in the 
Middle West and in the East. His itinerary will in- 
clude the University of Iowa, Wellesley College, 
Smith College, the New School of Social Science, 
New York City; Davidson College, North Carolina, 
and Washington University, St. Louis. 


THE patent obtained by Dr. Edward J. Dyce, of 
Cornell University, for a new product called crystal 
honey has been turned over to the university for use 
in the advancement of the honey industry. 


THE Committee on Scientifie Research of the 
American Medical Association invites applications 
for grants of money to aid in research on problems 
bearing more or less directly on clinical medicine. 
Preference is given to requests for moderate amounts 
to meet specific needs. Application forms may be 
obtained from the Committee at 535 North Dearborn 
Street, Chicago, Illinois. 


AT a meeting of the executive committee of the 
Southwestern Division of the American Association 
for the Advancement of Science at Tucson on Decem- 
ber 21, it was voted to hold the coming spring meeting 
of the division at Denver, April 25 to 28, inclusive, 
under the presidency of Dr. John D. Clark, professor 
of chemistry and dean of men at the University of 
New Mexico. On the general program will be the an- 
nual John Wesley Powell Memorial Lecture and a 
symposium on readjustments in the light of changed 
economic conditions. Scientific organ‘zations in the 
territory of the Southwestern Division are especially 
invited to participate in the meeting. On account of 
the sabbatical leave of Dr. Edwin F. Carpenter, the 
secretary of the division, Dr. M. M. R. Schneck, of 
the department of psychology, University of Arizona, 
was appointed acting secretary until September, 1932. 


At the recent meeting of the executive committee of 
the American Society of Zoologists in New Orleans, 
it was voted to hold the next annual meeting in At- 
lantie City, New Jersey, from December 27 to Decem- 
ber 29, in affiliation with the American Association 
for the Advancement of Science. 


IT was announced at the close of the Baltimore ses- 
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sion that the Society of American Bacteriologists will 
hold their next annual meeting at the University of 
Michigan. 

On the invitation of the secretary of the Smith- 
sonian Institution, Dr. Charles G. Abbot, and of the 
assistant secretary in charge of the U. S. National 
Museum, Dr. Alexander Wetmore, the third annual 
meeting of the American Association of Physical An- 
thropologists will be held at the U. S. National Mu- 
seum, March 21, 22 and 23. This meeting will give 
opportunity to see or review the extensive collections 
of anthropological and comparative material acquired 
by the National Museum. For the benefit of more 
distant members who belong to the American Associa- 
tion of Anatomists also, the date of the meeting has 
been arranged to facilitate attendance at both conven- 
tions, the anatomists meeting in New York on the 


three succeeding days. 


A CORRESPONDENT writes: “Over five hundred mem- 
bers have already enrolled for the sixth international 
Congress of Genetics. Many of these have done so 
recently. Because of the past uncertainty of holding 
the congress, it seems probable that there are many 
other individuals who, now that it has been definitely 
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decided to go ahead, will wish to join as soon ag pos. 
sible. For this reason the council has decided to g. 
tend the date for ten dollar memberships until May 1, 
After that date, the membership will be at an jp. 
creased fee ($12.00). Graduate students and assistants 
may join as six-dollar members until May 1. Afte 
that date their memberships will be at the rate of 
seven dollars. Both of these revisions have been made 
because of the exceptional economic conditions anq 
because the council is anxious, in so far as it is pos. 
sible, to avoid having financial considerations a deter. 
rent to memberships. The number of people who 
have already joined insures a representative ang 
highly successful congress, and reveals as well the 
great amount of active interest in genetics at the 
present time. The guarantee that full proceedings 
will be published and that each member will receive g 
copy has proved to be a strong attraction, not only to 
geneticists but to many biologists in other fields.” 


Mrs. Henry Lana has presented to the Montclair 
Art Museum in memory of her mother, the late wife 
of Jasper R. Rand, who died in 1909, an addition, 
built at the cost of $100,000, devoted to an exhibition 
of American Indian material. 


DISCUSSION 


DEFINITION OF A MATHEMATICAL GROUP 

Ir is just about a century ago that the word group 
began to be used as a mathematical term by a young 
Frenchman named Evariste Galois, who died before he 
reached the age of twenty-one, but who had at that 
early age inaugurated such fundamental work that he 
is still ranked among the 25 greatest mathematicians 
that ever lived and the only one among them who 
gained this eminence by work accomplished at such 
an early age. Although the coneept of group had been 
employed occasionally in mathematics before the time 
of Galois his new uses thereof were probably the most 
influential in the vast developments relating thereto, 
which took place during the hundred years just clos- 
ing. It is well known that these developments are 
now extending into such subjects as mathematical 
physics, where they have sometimes been called a pest, 
and also into elementary mathematics, as may be seen 
from the fifty-one pages devoted thereto in the re- 
cently published volume on analysis of the “Enciclo- 
pedia delle Matematiche Elementari.” 

It may be appropriate to note here in connection 
with the termination of the first century of the use 
of the mathematical term group a few elementary 
notions relating to its definition without entering into 
technical details relating thereto, especially since 
widely different definitions of this term appear in 


standard works of reference. It seems to have been 
always assumed therein that the distinet elements of 
a group satisfy the two conditions that they include 
the product of every pair as well as the square of 
every one of them. In many eases the elements are 
such that no other condition is necessary in order that 
they must constitute a group even in the most re 
stricted sense of this term. This is true, for instance, 
when these elements are the permutations with respec! 
to which groups were first studied by J. L. Lagrange, 
P. Ruffini, E. Galois and others. It may therefore 
be of interest to note here the circumstances under 
which one of these two conditions implies the other 
as regards a given set of such elements. 

It is easy to see that the latter of these two conti 
tions implies the former only in the trivial cases whet 
the group is either the identity or of order 2. That 
is in every other group it is possible to find a set of 
distinct generating elements so that the set includes 
the square of each one of these elements but not the 
product of every pair thereof. On the contrary, the 
former of these two conditions implies the latter with 
very few elementary exceptions. One such exception 
is furnished by the set composed of the identity a4 
the six elements of order 4 of the quaternion group. 
It is easy to verify that the set of seven elements thus 
obtained includes the produet of every possible pa” 
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of its distinet elements but not the square of its 
elements of order 4. Since the quaternion group plays 
such an important role in the history of mathematics 
it is interesting to note that it is the only non-abelian 

up which involves a set of generating elements 
such that they satisfy the former of the two given 
conditions without implying the latter. 

Among the abelian groups it is obvious that every 
cyclie group contains such a set of two operators com- 
posed of a generator of the group and the identity. 
When the order of a cyclic group exceeds 2 it also 
contains such a set of three elements composed of a 
generator, its inverse and the identity. When a group 
involves only elements of order 2 besides the identity, 
all its elements of this order constitute such a set. As 
these elementary groups are the only ones which 
separately involve such a set it results that when a 
set of distinct group elements satisfies the conditions 
that it includes the product of every pair of these 
elements and does not generate one of these elemen- 
tary groups it must also involve the square of each of 
its elements and hence constitute a group. Since the 
properties noted above lie at the very door of group 
theory they should be of interest not only to those 
who desire to enter therein but also to those who wish 
to know only where this subject abides and whence 
its growing influence emanates. G. AM 


UNIVERSITY OF ILLINOIS 


AUTHORS’ ABSTRACTS! 


Dr. Lamson, and other readers of ScimncE, may be 
interested to know, in connection with Dr. Lamson’s 
article on Biological Abstracts in Scimnce for Novem- 
ber 13, that the prineiple of having authors’ abstracts 
accompany all geological publications has been 
accepted by geologists. 

A motion asking that the International Geological 
Congress recommend such abstracts was presented, by 
4 representative of the division of geology and 
geography of the National Research Council, at the 
fifteenth session of the congress, which met in South 
Africa in 1929, and was passed by the congress. A 
year or two before that, authors’ abstracts were called 
for in all publications of the Geologie Branch of the 


| U. S. Geological Survey, and a committee of the 


branch prepared a set of suggestions for authors of 
abstracts. The plan of having authors’ abstracts in 
the publications of the various state geological sur- 
veys has also been presented to the state geologists in 
their annual meeting and approved by them. A 
memorandum calling for authors’ abstracts in publi- 
cations of all branches of the U. S. Geological Survey 
has just been issued. In two geological publications, 


‘Published with permission of the Director of the 


U8, Geological Survey. 
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the Journal of Geology and the Bulletin of the 
American Association of Petroleum Geologists, 
authors’ abstracts accompany almost all papers. 
Authors’ abstracts of all papers to be presented at 
the annual meeting of the Geological Society of 


America are distributed before the meeting and 


printed in the annual volume. 

As far as actual accomplishment goes, these results 
are still far from covering the field of geological pub- 
lications. The action of the International Geological 
Congress is not binding in any way; it is merely 
a very valuable step in the promotion of the project. 
It has, however, created interest in the idea in other 
countries and led to its adoption by a number of 
important publications. 

That ultimately the idea will be generally accepted 
in seientifie publications can scarcely be doubted. The 
additional percentage of time required for an author 
to prepare an abstract of a paper which he has just 
completed is so slight that the only objection there 
can be to it is the additional bother; but when authors 
generally have fully realized the growing impossi- 
bility of keeping up with the flow of scientific litera- 
ture, the unfairness of burdening their more public- 
spirited colleagues with the preparation of an ab- 
stract of another’s paper, and the value to them- 
selves of an abstract as a means of bringing before 
their busy colleagues the essence of their publication, 
they will be not only willing, but eager, to prepare 
the best possible abstract. 

Biology and chemistry have perhaps solved, even 
under present conditions, the problem of covering 
with abstracts the entire field of their interests. But 
it is hard to believe that when those more public- 
spirited members of these professions, who prepare 
the abstracts, once realize the needlessness of their 
self-sacrifice, they will submit indefinitely to being 
made the goats. It is true that not all authors, at 
present, know how to prepare good abstracts of their 
own papers. Some authors find it hard to write an 
abstract much shorter than the original paper; but a 
study of abstracts indicates that the majority of 
authors’ abstracts are too short and too incomplete. 
Hither type of defect may be due to insufficient effort 
as well as to inexperience. But it is worth while to 
point out another peculiar psychological twist which 
leads to inadequate abstracts; that is, that some 
authors, in preparing abstracts, have in mind, often 
unconsciously, to conceal from the reader as far as 
possible the conclusions arrived at and, by merely 
indicating the subject-matter with which the paper 
deals, to lead the reader of their abstract to read 
the paper itself. If they knew how often this ruse 
fails they would probably soon abandon it. 

Under paragraphs (1) and (2) of his discussion 
of the possibilities of carrying out the plan of having 
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authors’ abstracts with all biological publications, Dr. 
Lamson takes up the question of obtaining the co- 
operation of editors of biological journals and of 
their contributors. At first glance it would seem that 
so simple and reasonable a plan would obtain the 
immediate support of all editors. On investigation, 
however, a reason, and probably the only one, for 
hesitation on the part of some of them becomes 
obvious. Many journals are dependent on their sub- 
seribers for their existence. They must, therefore, 
obtain as many interesting papers as they can, and 
some of them hesitate to make any special demands 
on possible contributors, that might lead the con- 
tributors to offer their papers elsewhere. ‘This 
difficulty, as Dr. Lamson points out, will diminish as 
the requirement of authors’ abstracts becomes more 
general with the stronger, more independent publica- 
tions and as authors awaken to the reasonableness 
and advantage of preparing abstracts of their own 
papers. When the expense in cash, in wasted time, 
and in the duplication of researches through igno- 
rance of what has gone before (of which there are 
some astounding examples) is considered, it would 
undoubtedly be to the economic advantage, not only 
of science but of the community in general, to pro- 
mote the preparation of authors’ abstracts by a sub- 
sidy to those journals which require them of their 
contributors. However, time, good sense and fair- 
mindedness will undoubtedly bring about the same 
result. 
Marcovs I. GotpMANn 
U. 8S. GroLocicaL SuRVEY 


THE DISTRIBUTION OF STATE AGRICUL- 
TURAL EXPERIMENT STATION 
BULLETINS TO FOREIGN 
COUNTRIES! 

Ir is recognized generally that the character of the 
work of the state agricultural experiment stations has 
undergone a gradual change during the past twenty- 
five or thirty years. In recent years a much larger 
proportion of the bulletins published are technical in 
nature. Many of them constitute distinct contribu- 
tions to science and are of interest to agricultural 
workers throughout the world. If these bulletins 
are to justify the labor and expense involved in pro- 
ducing them they must be so distributed that they 
will be readily available to investigators in the field 
of agricultural science in all countries. A personal 
inspection of the libraries of a considerable number 
of European institutions of agricultural research led 
one of the writers to suspect that such adequate dis- 
tribution was not being accomplished. A further in- 
vestigation of the extent of the distribution of bulle- 


i Paper No. 1061 of the Journal Series of the Minne- 
sota Agricultural Experiment Station. © 
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tins to foreign libraries was made by sendj ‘ 
questionnaire to fifty state agricultural experime 
stations. The earlier suspicion was thoroughly ¢,, 
firmed. The agencies for distribution have not kept 
pace with the change in the nature of bulletins to }, 
distributed. Distribution to libraries in the Unite 
States is adequate, but only a few states have built up 
a mailing list of foreign institutions of any appre. 
ciable size. Many of the foreign mailing lists consis 
largely of the names of individuals who have requestej 
that their names be placed on the mailing list. Bull. 
tins so distributed into the hands of individual work. 
ers doubtless serve a useful purpose, but it is obvious 
that the first responsibility of distribution is to ge 
that a copy of the bulletin is deposited in the library 
of those institutions where agricultural research or 
teaching is in progress. 

The task of securing adequate distribution of these 
bulletins need not be done entirely with altruistic 
motives. Many people familiar with the lavish way 
in which agricultural experiment station bulletins are 
distributed within the United States do not realize 
that nearly all research institutions in European ¢coun- 
tries make a charge for their publications and do not 
send them gratuitously, even to other institutions, w- 
less exchange relations have been established. Most 
foreign institutions are glad to exchange publications 
with our state experiment stations, but are generally 
quite careful to see that a real exchange basis is 
reached. If our state experiment stations wish to 
receive the research publications of foreign institu- 
tions, it behooves them to see that these institutions 
receive their bulletins. 

With help from various sources the writers have 
prepared for the Minnesota Agricultural Experiment 
Station a classified list of libraries of foreign agricul- 
tural institutions. Approximately eleven hundred 
libraries are included. About six hundred of these 
will receive all bulletins published by the experiment 
station. The remaining addresses are classified ac- 
cording to subject-matter interest and will receive 
those bulletins in which they are interested. The list 
is by no means perfect, but considerable time has been 
spent in an effort to make it complete, at the same 
time weeding out those institutions with only a super- 
ficial interest in agricultural research. It is realized 
that constant revision of such a list will be necessary 
if it is to function to the best advantage. 

Attention is called to this list and to the preset 


- inadequate distribution of bulletins to foreign insti- 


tutions in the hope that other states may take steps 
to secure better distribution of their bulletins. It 8 
the opinion of the writers that some central agency, 
by proper cooperation with all the various state & 
periment stations, could render a distinct service 1 
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AGRICULTURAL 
EXPERIMENT STATION, 
Sr. PAUL, MINNESOTA 


AUDITORY ACTION CURRENTS 
In a recent issue of ScreNcE and in subsequent 
publications’, Wever and Bray have reported that 
action currents which were led off from the acoustic 
nerve and amplified were heard in a telephone as 
tones of the same pitch as the stimuli, a result 
obviously of great importance for auditory theory. 
Since then Adrian, and Davis and Saul have in brief 
notes reported the repetition of the results, although 
Adrian has not agreed in attributing the currents to 
the auditory nerve. We, too, have repeated these 
experiments under conditions which Wever and Bray 
specify as adequate, but when certain sources of 
error are excluded we have obtained only negative 
results. 
In most of our experiments we have used a 5 
stage amplifier, 3 stages resistance-capacity coupled 
and 2 power stages, transformer coupled. Tests 
showed that changes 20 V in the input cireuit could 
be distinctly heard in the telephone. (One should 
like to know whether the amplification figures given 
by Wever and Bray for their apparatus refer to 
voltage or power amplification, and whether they 
represent the theoretical or measured amplification. ) 
In our experiments we have used both metal hooks 
and cotton thread electrodes; have led off from 
auditory nerve, brain stem, inner auditory meatus 
and round window; have connected electrodes to 
amplifier over transformer and at other times directly 
to grid and filament; have used both decerebrated 
and undecerebrated cats—but always with negative 
results. 
Our experirnents demonstrated, however, the pos- 
sibility of eertain purely physical causes for Wever 
and Bray’s results which seem not to have been ex- 
cluded by their cheeks. They report having set up’ 
a telephone line between operating room and obser- 
vation room and that, for purposes of comparison, 
the sound stimuli were introduced alternately into 
the transmitter and into the cat’s ear. If this is 
done, unless the transmitter circuit is definitely broken 
when sounds are introduced into the cat’s ear, it is 
obvious that the currents in the transmitter circuit 
can induce upon the input circuit of the amplifying 
in E. G. Wever and C. W. Bray, ‘‘The Nature of 
1930; Exper. Psychol., 13, 373-387, 
G. Wever, ‘‘Impulses from the Acoustic Nerve 


of the Guinea Pig, Rabbit and Rat,’? Amer. J. Psychol 
. J. Psychol. 
43, 457-462, 1931; ScrENcE, 71, 215, 1930. 
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system, as in the familiar cross talk between tele- 
phone lines. Wever and Bray’s steps to exclude in- 
duction as a source of error refer only to the induc- 
tion possible between the sources of sound stimuli and 
the electrodes, but not to the type just mentioned. 
The mere provision of screening does not assure the 
exclusion of all electric and magnetic induction 
effects. Screening might in some cases favor a coup- 
ling of the telephone and amplifying systems in- 
stead of hindering it. 

Nor is the possibility of such sources of error 
necessarily excluded by the physiological checks per- 
formed by Wever and Bray. The primary, input 
cireuit of their amplifier consists in part of the 
animal tissues between the electrodes. Changes in 
the electrical properties of the tissues as a result of 
various physiological changes, such as the restriction 
of the blood supply, death of the animal and destruc- 
tions of various sorts, would also change the recep- 
tivity of the cireuit for induced currents. So, for 
example, if the induced currents in the input cir- 
cuit fall beneath a certain minimum as a result of 
increased impedance of the animal tissues, then these 
currents can not be transmitted over the transformer 
for amplification, and the sound signals would no 
longer be heard in the telephone. 

Induction effects of the sort mentioned are not 
dependent upon the presence of a transmitter sys- 
tem as used by Wever and Bray. Other electrical 
instruments in which the sound stimuli can oceasion 
currents or modifications of current which can in 
turn induce upon the amplifying system may also 
cause such errors. In many conmercial and house 
telephone systems, the receiver circuit is closed, even 
when the transmitter is hung up. The telephone re- 


ceiver, because of the magnetic field always present, | 


can of course act as a transmitter and produce varia- 
tions of current that may induce corresponding varia- 
tions in the amplifier. Similar effects might be 
produced even by a loud-speaker or mirror galva- 
nometer that happened to be standing nearby. 

We believe that the possibility of such sources of 
error must be definitely excluded before the Wever 
and Bray effect can be conclusively attributed to 
action currents of the acoustic nerve. 

GrorGE KREEZER 


BERLIN, GERMANY, Hans Darce 


OcToBER 13, 1931 


THALLIUM POISONING AND SOIL 
FERTILITY 
THALLIUM sulfate has potential destructive effects 
on vegetation which have not received adequate atten- 
tion from those advocating its use in vermin control. 
It probably is not the intention of the Bureau of Bio- 
logical Survey and other agencies practicing vermi:i 


ygricultural seience in bringing about more efficient a 
exchange of research publications. aa 
J. G. Leacn 
H. Macy 
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control to bring about the enduring sterility of the soil 
upon which thallium sulfate baits have been used. But 
there is real danger that the practice will lead to such 
an end, as will be evident from the observation here 
noted. 

Thallium sulfate baits were suspended on stakes at 
a height of a few inches above the earth on a grassy 
slope in the arboretum of the Hawaiian Sugar Plant- 
ers Association Experiment Station.1 This lies in the 
head of the Manoa Valley near Honolulu, a region of 
heavy rainfall. The baits, each containing about 0.5 
gm of T1,S0,? were set out in July, 1929. At the 
time of my inspection, July, 1931, there was below 
each stake a patch of bare earth, from one to three 
feet long and perhaps a third as wide, upon which all 
vegetation was killed soon after the baits were set 
out. Not a single trace of plant life was or had been 
apparent on these areas during the intervening two 
years. While no exact records have been made, there 
appeared to have been no diminution in the size of 
these denuded areas. 

Thallium sulfate scattered or placed as bait ulti- 
mately reaches the soil, whether the bait is taken or 
not. Under our continental conditions, where rainfall 
is much less than at the locality here cited, thallium 
sulfate would presumably be even less rapidly re- 
moved from the soil by leaching. Continued seatter- 
ing of thallium sulfate baits will presumably lead to: 

(a) Complete denudation of numerous small areas 
of pasture or range land, leading to reduction of plant 
yield and also perhaps to erosion or blow-hole forma- 
tion. 

(b) General toxicity or complete sterility of culti- 
vated land, which may be expected to destroy its agri- 
cultural value completely for an unknown period. 

Any group or organization which allows or urges 
the extensive use of measures entailing the possibility, 
even, of such results incurs grave responsibility; and 


- any owner of agriculturally valuable land should look 


well to his own future before allowing thallium com- 
pounds to be spread upon his soil. S. C. Brooxs 


DEPARTMENT OF ZOOLOGY, 
UNIVERSITY OF CALIFORNIA, 
BERKELEY 


1 The writer is indebted to Mr. E. L. Caum, of the 
Hawaiian Sugar Planters Association Experiment Sta- 
tion, for the invitation to visit the arboretum. 

2 This corresponds very closely to the amount of 
T1,SO, in ‘‘a handful’’ of barley treated with 1 Ib. of 
T1,SO, per 100 Ibs. of grain. Dilling has reported (Ann. 
Appl. Biol., 13: 160-167, 1926) that N/600 T1,SO, com- 
pletely and irrevocably prevents the germination of seeds 
of Lepidium sativum. More dilute solutions were not 
studied. On this bases it might be guessed that one bait, 
containing 0.5 gm of T1,SO,, would under average condi- 
tions sterilize not less than half a cubie foot of soil. The 
observations here recorded seem to suggest a slightly 
greater effectiveness. 
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ESSENTIAL FATTY ACIDS AND GOITER 
PRODUCING SUBSTANCES: 

Two recent papers indicate that the writers hare 
not yet come to a realization of the importance of the 
question of iodin-fat balance which was raised by 
MecCarrison* and the Mellanbys,’ but has apparent!y 
been forgotten by those authorities as well, 

G. O. Burr, M. M. Burr, and W. R. Brown,’ study. 


ing the nutritive value of cod liver oil, find that th. | 


feeding of cod liver oil does not prevent scaliness ¢ 
the feet and tail in rats given their fat-free dy 
They state that of the more unsaturated oils, cod liye 


oil is distinct in that it leaves the skin of the anima § 


scaly, while lard, olive oil, corn oil, linseed oil, methy 
linolate and methyl linolenate all produce skin fy 
from seales and dandruff. They emphasize the fg¢ 
that cod liver oil is highly unsaturated without linoleig 
and linolenie acids being present in appreciable quan. 
tities. Burr and Burr for some time contended tha 
linoleic and linolenic acids must be furnished ag , 
part of the diet in their fat deficiency experiments, 

The findings of the writer and associates? indicate 
clearly that the reason why cod liver oil is ineffective 
in Burr’s fat disease is on account of the iodin car. 
ried with it. Burr’s animals, long depleted of fats 
and at the same time receiving KI, must be given fats 
lacking iodin, or the iodin-fat balance will not be 
restored. The significance of Burr’s essential faity 
acids® depends on their degree of unsaturation and not 
upon any specificity. 

E. J. Bauman, Anna Cipra, and David Marine,’ in 
a paper just published, have shown that goiter-pr- 
ducing substance in cabbage was extractive with ether 
from “cabbage fat.” They failed to refer to the im- 
portant pioneer work of McCarrison and the Me:- 
lanbys, to our own recent work and to the suggestion 
that we advanced® to the effect that their “goiter 
producing substance” was quite probably the wnsatu 
rated fat of cabbage from which they had permitted 
a loss of iodin. 

F, E. 


1 From the Laboratories of West Virginia University, 
Morgantown, West Virginia. Aided ay a grant from the 
National Research Council. 

2Ind. Jour. Med. Res., 7, 633, 1919-1920, 

3 E. and M. Mellanby, J. Physiol., 55, vii-viii, 1921. 

4 Proc. Soc. Exp. Biol. and Med., 28, 905, 1931. 

5 SCIENCE, 68, 42, 1928; Collecting Net, 5, Nos. 32 and 
33, 1930; Proc. Soc. Exp. Biol. and Med., 28, 187-189, 
1930; Anat. Rec., 47, 3, 304, 1930; Med. Times and L. I. 
Med. Jour., 59, 138-9, 1931. 

6G. O. Burr and M. M. Burr, J. Biol. Chem., 82, 34%, 
1929; G. O. Burr and M. M. Burr, J. Biol. Chem., 8, 
587, 1930. 

7 Proc. Soc. Exp. Biol. and Med., 28, 9, 1017-18, 1931. 

8 Chidester and Wesson, Med. Times, 58, 11, 319-321, 
1930. 
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THE DISCOVERY OF THE OESTRUS CYCLE 
IN MAN AND OTHER MAMMALS 


Tue cyclical changes which take place in the uterus 
and the vaginal mucosa of mammals have been 
studied in detail within the last few years. This work 
received its principal impetus from the reports of 


Stockard and Papanicolaou’ and of Long and Evans’, 


both of which are dealing with the rat. Since then 
various other mammals have been investigated and 
Dierck? and others have discussed the phenomena of 
the oestrus eyele in ‘the human female. The impor- 
tance of this work is generally acknowledged. It 
should, therefore, be of some interest to call atten- 
tion to early work in this field which seems to be but 
little known. F. A. Pouchet, in his work, “Théorie 
positive de l’ovulation spontanée et de la fécondation 
des mammiféres et de l’espéce humaine, basée sur 


| observation de toute la série animale,” published in 


Paris in 1847, gave a rather detailed account illus- 
trated by three plates, of observations which he had 
made upon smears from the uterus and vagina of 
human females and sows. He definitely recognized 
the regular cyclical character and the physiological 
importance of these phenomena. The only reference 
to Pouchet’s book which the writer has seen in the 
recent literature concerning the oestrus cycle was 


’ found in the monograph by Long and Evans. Since 


these authors, however, refer to Pouchet only as 
authority for spontaneous ovulation, and since they 
state that the first description of changes in the 
vaginal mucosa was given by Morau in 1889, it may 
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be inferred that they had not seen Pouchet’s original 


book. 
WALTER LANDAUER 


Srorrs, Conn. 


CHROMOSOME NUMBERS IN ULMUS 


Tue first report on chromosome number in this 
genus was by Krause in 1929. He reported fourteen 
chromosomes as the haploid number for Ulmus mon- 
tana With. In some unpublished work Krause has 
reported that the haploid number of chromosomes 
for Ulmus americana L. is 14 and for U. campestris 
L. is 14+. 

Flower buds of Ulmus pumila L., U. fulva Michx., 
and U. americana L. were collected during the spring 
of 1931. Belling’s aceto-carmine method was used to 
determine the stage in development of the buds at 
which division figures appeared. Fixations were made 
of such material, and chromosome counts were made 
from polar views of equatorial plates of both hetero- 
typie and homeotypie divisions. It appears that the 
haploid chromosome number of U. pumila and of U. 
fulva is fifteen and that that of U. americana is 
twenty-eight or thirty. The apparent variation in the 
ease of U. americana may possibly represent a dif- 
ference between individual trees. 

A study of the chromosomes in somatic cells is 
planned as well as a more detailed study of the 
chromosomes during meiosis. 

Ruts I. WALKER 

UNIVERSITY OF WISCONSIN 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PHOTOMICROGRAPHY WITH A VEST 
POCKET CAMERA 


THE method of adapting a box camera for photo- 
micrography given in a recent issue of ScreNcE! by 
Mr. Apgar suggests a simpler solution of the problem 
which I used some time ago.2 A vest pocket kodak 
can be used to make photomicrographs by setting 
it over the ocular of the microscope without additional 
focusing apparatus. The series with the f. 6.9 lens 
in a focusing mount fits the ocular very well, as the 
rolled edge of the microscope ocular makes a light- 
tight connection with the lens mounting, and the 
camera is so balanced that no additional support is 
needed. The manufacture of this very useful kodak 
has been discontinued, but it may be obtained for a 


1 American Journal of Anatomy, Vol. 22, 1917. 
1989 Nemours of the University of California,’’ Vol. 6, 
* Archiv fiir Gyniikologie, Vol. 130, 1927. 
10. E. Apgar, Science, 74: 487-8, 1931. 
*0. W. Richards, Bot. Gaz., 86: 93-101, 1928. 


nominal sum from dealers having second-hand kodaks. 
Other cameras of similar size may also be used. 

When the draw tube of the microscope is extended 
to the proper distance of 160 mm (Leitz 170 mm) 
and the microscope focused sharply with the normal 
eye or with an eye properly fitted with spectacles a 
sharp picture may be obtained when the camera lens is 
set at infinity. If the draw tube is not extended to 
the proper distance a minus lens of the proper focal 
length must be placed over the eyepiece when the 
microscope is focused but removed before the camera 
is placed on the microscope.? Having the draw tube 
closed prevents any slipping due to the weight of the 
camera and does not greatly reduce the definition of 
the microscope. With one microscope that I used in 
this way, a —9 dioptera lens gave the necessary cor- 
rection. The actual amount of correction needed 
will depend on the instrument used, so the above 

8 This suggestion comes from Foot and Strobel, quoted 


Guyer in ‘‘ Animal Micrology,’’ p. 150, Chicago, 
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figures merely indicates the approximate magnitude 
of required lens. 

It is preferable to use the microscope at the proper 
tube length for the greatest definition, and this can 
be done if a rubber ring cut from a piece of rubber 
hose is placed around the draw tube to prevent tele- 
scoping from the weight of the camera. Many mod- 
ern microscopes have the draw tube fixed at the 
proper length, so no additional friction is needed. 

The use of the vest pocket kodak with the auto- 
graphic feature allows permanent labeling of the 
negatives, which can not be done with the box camera. 
The magnification obtained will depend on the lens 
on the camera and the distance from the lens to 
the film. It can be obtained easily by photograph- 
ing a stage micrometer. When it is desirable to re- 
duce the cost of the negative film an insert can be 
made to reduce the opening in the back of the camera, 
cut from the thin aluminum of an ordinary cookie 
tin, and less expensive moving picture film used. The 
distance that the film is to be turned ahead between 
pictures can be noted by extending the opening on 
the back of the camera to the edge of the film and 
counting the perforations of the film through a red 
window as the film is wound. The disadvantage of 
this method is that the camera must be loaded and 
unloaded in the dark room or in a changing bag. 
In the previous work? I used an insert with an open- 
ing of 1 x 1%”, which is twice the size of the 
cinema frame and thereby reduced the cost of the 
negatives to about one cent per exposure. 


Oscar W. RicHarps 
OsBoRN ZOOLOGICAL LABORATORY, 
YALE UNIVERSITY 


A NEW TECHNIQUE FOR OBTAINING 
OOSPORES OF THE HOP DOWNY 
MILDEW BY INOCULATING 
COTYLEDONS 


Fretp observations in the Fraser Valley, British 
Columbia, in 1930, showed that young hop seedlings 
were badly infected with the hop downy mildew, 
Pseudoperonospora Humuli (Miy. and Tak.) Wilson. 


SPECIAL ARTICLES 


ON THE VARIATION OF THE OXYGEN CON- 
TENT OF CULTURAL SOLUTIONS 
EARLIER observations led to the conclusion that there 
may be a translocation of oxygen from the shoot to 
the root of plants when the shoot is in sunlight and 
the root is in soil.1_ The present note records observa- 
1W. A. Cannon, ‘‘Studies on Roots,’’ Carnegie Insti- 
tution of Washington. Year Book No. 25, p. 317, 


1925-26. 
The investigation was carried on in part with the aid 
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Cotyledons and primary leaves were covered wij 
conidiophores bearing conidia. 

Following this observation hop seed were gather 
from plants of the clusters variety and sown in fla 
in the laboratory in 1931. As the cotyledons ap; 
young primary leaves appeared, they were inoculate; 
by placing on them minute portions of infected leave 
obtained from diseased “basal spikes.” The seedling, 
had been previously moistened. The seedlings wer, 
afterwards covered with vials so as to maintain may} 
mum humidity. They were grown in the basemen} 
of the laboratory, where the temperature remain 
fairly constant at 58° to 65° F. The seedlings wer 
moistened with water each day. 

After a period of six days, the time varying with 
different seedlings, it was noticed that the cotyledon 
showed signs of “damping off.” Microscopic examina 
tion of the cotyledons showed that no conidiophore 
had developed, but on teasing out the tissue, it wasill 
found that oogonia and oospores were present in 
abundance. Approximately eighty oospores wer 
found in each cotyledon, giving an average of 1é( 
oospores per seedling. The oospore dimensions cor- 
responded with those reported by other workers, rang- 
ing between 23 and 374. Further work revealed that 
when maximum humidity was not maintained, conidic- 
phores bearing conidia were produced, as well as 
oospores. 

At present it is possible to collect abundant oospore 
material by inoculating hop seedling cotyledons in the 
manner described and gathering the latter when they 
show signs of damping off. By this method it wil 
also be possible to obtain conidia for experimental 
purposes in the greenhouse during the winter period % 

The writer considers that this technique of inoculat- 
ing cotyledons may be applicable to other members of 
the Phycomycetes, which means a great saving of time 
for the worker who wishes to examine oospore material 
within the host. 


WALTER JONES 
DoMINION LABORATORY OF 
PLANT PATHOLOGY, 
SAANICHTON, B. C., CANADA 


tions, to be published in detail elsewhere, that 3 
similar movement of oxygen may take place when the 
roots of plants are in cultural solutions, particularly 
in distilled water. 

The plants referred to are willow, cotton, corn and 
sunflower. These were grown in a standard culture 
solution and were transferred to distilled water for 


of a grant from the American Association for the Ad 
vancement of Science. 
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re tests only but were kept ordinarily in the culture 
Ljation. One willow eutting, or three of the plants, 
vere placed in each glass jar, darkened always and 
f one-quart size. The cultures were subjected to 
yo. or three-hour periods, alternately, of sunlight 
nd of dense shade, and were covered with bell glasses 
wer which a spray of water was constantly played. 
By this means the temperature both of the solutions 
nd of the bell glasses was kept fairly low and con- 
tant, and, also, the atmosphere of the bell glasses 
yas maintained highly humid. Fresh distilled water 
vag used in each period. 

The series of experiments of August 12 to 21 on 
he sunflower will serve to illustrate the leading re- 
sults obtained by a study of all the plants, except 
nly corn, which will be referred to below. 

In these experiments two periods were selected each 
lay for the tests. Of these one ran from 8 to 11 A. m. 
dnd the other from 11 a. m. to 2 Pp. m. Except in 
me instance the plants were kept in shade during the 
frst of the periods and were exposed directly to sun- 
ight during the second. The temperatures of the bell 
glasses and solutions were recorded in each test, and, 
at the same time, the amount of oxygen was deter- 
mined. The results may be briefly given. In every 
instance more oxygen was found in the cultures ex- 
posed to sunlight than in those kept in shade. The 
difference was about 10 per cent. 
refs in further account of the experiments it should be 
hegstated that the temperature of the bell glasses in the 
eyamsunlight, and of the solutions as well, was higher than 
i] that of the solutions and bell glasses in the shade. As 
almmthe rate of respiration, at the temperatures used, 
d, Maries directly with the temperature, it would be ex- 
. Mm pected that where the temperature was low the oxygen 
if content would be high, and vice versa, but the opposite 
e Mm Yas found to be the case. That is to say, the greatest 
| MM 2uount of oxygen was in the solutions with the high- 
est temperatures. But these were also in sunlight, or 
at least the plants growing in them were in direct 
sunlight. The conclusions, therefore, seem warranted 
that there is an important relation, even if an indirect 
oe, between evolution of oxygen in photosynthesis 
and the variation of the oxygen content of the solution 
as noted above. Thus it appears that oxygen, liber- 
ated in the course of carbon dioxide assimilation in 
chlorophyll bearing organs and in light, moves down- 
ward toward and ultimately into the root to fill wholly 
wf in part its requirements for oxygen. Thus the 
toot may apparently secure its oxygen supply from 
one of two sources: from the plant itself, internal 
oxygen,? and from the immediate environment. 


°G. F. Beardsley, and W. A. Cannon, ‘‘Note on the 
@ Effects of a Mud-flow at Mt. Shasta on the Vegetation,’’ 
Ecology, 11, 1930. 
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Whether this is the case under “natural” conditions, 
as it has been found to be in the experiments, remains 
to be seen. However that may be, that oxygen taking 
its origin in this manner constitutes a large proportion 
of what the root may ordinarily use seems quite pos- 
sible, and under conditions similar to those employed 
in the experiments reported, it is more than probable. 

It has already been mentioned that corn was found 
to be an exception to the effect, although indirect, of 
sunlight on the oxygen content of solutions similar to 
those in which the sunflower, cotton and willow were 
growing. To show this it will suffice to summarize one 
representative series of tests. In this series in which 
the temperature varied in the same direction as that 
in the experiments on sunflower above cited, but in 
which the variation was not so great, the oxygen con- 
centration of the cultures in sunlight was always less 
than the concentration in the shade tests. It was 
found, in short, that the roots of plants exposed to 
sunlight absorbed about 14 per cent. more oxygen 
than did those of shaded specimens. This suggesis 
either that the rate of respiration of the roots of the 
plants which had been in sunlight was high because 
of the higher temperature, or more rapid than the 
supply of internal oxygen from the shoot, or perhaps 
that the latter was wanting. However this may be, 
it ean be pointed out that at temperatures favorable 
for a rapid rate of root growth corn appears to re- 
quire an exceptionally good supply of oxygen.* 
Whether, on the other hand, such a form as willow, 
which does not appear to have a high oxygen require- 
ment for root growth, may depend importantly on the 
shoot for its oxygen supply is another matter but, 
may well be the case. It either is in solution or is a 
gas. In whatever state or in whatever way the inter- 
nal oxygen may move from one part of the plant to 
another, whether molar or molecular, or both, presents 
no especial difficulty. In the event that it is tied up 
with the movements of solutions it yet can make its 
way from tissue to tissue and from the shoot to the 
root. Downward movement of solutions in plants are 
well known. This may even extend to the root where, 
as in the present study, movement of a solution from 
the leaves to and well into the roots of sunflowers 
was demonstrated to take place. It thus appears pos- 
sible that internal oxygen may take an important 
part in the aeration of plant tissues, whether they are 
of the shoot or of the root, although whether this is 
of general occurrence among land plants must remain 
for further investigation. 

W. A. CANNON 
STANFORD UNIVERSITY 


8'W. A. Cannon, ‘‘Physiological Features of Roots,’’ 
Pub. No. 368, Carnegie Inst. Washington, 1925. 
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A DIAPORTHE CANKER OF AMERICAN ELM 


WITHIN the past few years specimens of American 
elm affected by a canker disease were collected from 
two different localities in eastern Massachusetts. 
Specimens from one locality consisted of dead 
branches, bearing large conspicuous cankers which in 
many cases had girdled the branches. Many of the 
diseased areas were hypertrophied, with margins of 
thick cork layers surrounding areas of exposed wood. 
In some eases the branches appeared to be twisted 
because of the irregular semi-spiral arrangement of 
several contiguous and much ecalloused cankers. The 
other specimens bore cankers in a younger stage of 
development partially girdling the branches. The 
diseased areas were slightly depressed, roughened and 
cracked along the margin. The surface of the cankers 
was covered with small pustules. On one of the 
branches the canker extended through several nodes 
and was sharply delimited by a definitely raised layer 
of cork. Branching out from this diseased area was 
a young twig, which had been killed back. The new 
growth was stunted and the leaves had become brown 
and dry before reaching maturity. 

The pyenidia on the host are solitary, black, smooth, 
carbonous, ostiolate with short necks, conical or 
elliptical. The pyenidial cavity is irregularly shaped 
because of the protrusions of the basal layers. No 
compound pyenidia were observed in any sections. 
The spores formed in the pyenidia are of two types, 
the alpha spores and the beta spores or so-called 
stylospores. Both the alpha and beta spores are pro- 
duced on the same type of sporophore, which is 
subulate or clavate, persistent, and measures approxi- 
mately 11.2-15.2ux2.8-5.2u. The alpha spores 
on the host and from the twig cultures are hyaline, 
one-celled, biguttulate, ovoid or elliptical with sub- 
acute extremities but occasionally with narrow pointed 
ends. The standard range of one hundred spores 
from the host was 6.5-8.2 u x 2.7-3.5 4, while that of 
one hundred spores from twig cultures was 7.1- 
8.84x3.14p. The beta spores are long, cylindrical, 
hyaline, one-celled, usually hamate and tapering to 
a point at the curved end. The standard range of 
one hundred spores was 22.7-27.5 x .98-1.3 

The perithecia were obtained in cultures on steril- 
ized twigs and on malt agar. On the twigs the peri- 
thecial stage is indicated by the appearance of pro- 
truding corrugated black beaks. The perithecia are 
single or clustered, always separately erumpent, mem- 
branous, leathery, globose, and measure approximately 
400 uw x 3854. They are usually in darkened effuse 
stromatic areas, and beneath these dark marginal 
zones lines develop in the wood. The beaks are 


-elongate, slender, projecting about 5 mm from the 
surface of the twig. The interior of the necks is 
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lined with periphyses. The asci are cylindrica 
clavate, and measure approximately 33-50 
6.9. At the apex of the ascus the wall js much 
thickened and the pore is surrounded by a refry. 
tive ring. Paraphyses are usually present; they 
are long, slender, sinuous, continuous, simple, with. 
out bulbous tips, and with granular contents. 1), 
ascospores are uniseriate or biseriate, two-celled 
hyaline, slightly constricted at the septum, foy. 
guttulate, granular, with a standard range of 109. 
12.3 x 3.84.5 for one hundred spores. 

Naturally it was of interest to determine if possib| 
the exact identity of this fungus, which apparently 
caused a pronounced canker disease of American elm, 
According to the description given by Gaiiman? fj. 
lowing Von Hohnel’s classification, the ascospore 
stage should be placed in the rearranged family 
Diaporthaceae because of the sessile asei which break 
away from the hymenial layer at maturity. The 
fungus seems to correspond with the genus Diaporthe 
as described by Wehmeyer?, since it has hyaline, d- 
lipsoid, two-celled spores and forms a dark marginal 
zone line in the wood. The conidial stage of the 
fungus studied also seems to correspond with the 
form genus Phomopsis reported by Wehmeyer. The 
following five species of Diaporthe described by 
Saccardo® were carefully compared with the fungus 
studied: D. protracta Nke., D. perjuncta Niessl., D. 
discutiens Sace., D. Malbranchei Sace., D. eres Nke. 
The description of D. eres, however, corresponds most 
closely. The descriptions of species of Phomopsis on 
elm are so fragmentary that a satisfactory con- 
parison of species is extremely difficult. However, 
seven species described by Saccardo have been con- 
pared with the Phomopsis now being studied 
Phomopsis oblonga Sace. has been most completely 
described and appears to resemble this Phomopsis 
Saccardo considers Ph. oblonga with alpha spores 
6-7 4x3 and beta spores 33x1u to be the 
perfect stage of Diaporthe eres. Grove* on the other 
hand reports Ph. eres Sace. with alpha spores 9-10» 
2.5-3 4 and beta spores 25-30ux1, as the imper- 
feet stage of D. eres. Grove mentions that Saccardo 
has suggested that Ph. oblonga and Ph. eres are the 
same, although Saccardo gives distinctly different 
spore measurements for each. It is impossible to 
state the exact identity of either the Diaporthe or the 
Phomopsis of the present study, since type specimens 
were not available for comparison. 


1 E. Gaiiman, ‘‘ Vergleichende Morphologie der Pilze.”’ 
Jena, 1926. 

21. E. Wehmeyer, ‘‘A Biologic and Phylogeneti 
Study of the Stromatic Sphaeriales.’’ Am. Jour. of Bol. 
13: 575-645, 1926. 

8 A. Saceardo, ‘‘Sylloge Fungorum.’’ Vols. 1 to 24. 
Padua, 1882-1926. 

4W. B. Grove, ‘‘New or Noteworthy Fungi, Pt. VI, 
Phomopsis eres Sace.’’ Jour. of Bot., 56: 285-294, 1918. 
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Buisman® described a species of Phomopsis caus- 
+a canker on elm trees in Holland. As a result 
ealtural comparisons with cultures loaned through 
» courtesy of Dr. Buisman it appears that the 
vanism isolated by her corresponds for the most 


ot with that of the present study. 
Buytue G. RicHMOND 


DspaRTMENT OF Borany, 
BrowN UNIVERSITY 


A NEW BACTERIAL DISEASE OF PEARS 


Iv the course of an investigation on the green 
crescent bacterial plant pathogenes, a very patho- 
nie organism belonging to this group was obtained 
om a plate given me by Mr. K. G. Parker who was 
the time isolating Erwinia amylovora. The isola- 
mn was made from colonies with green pigments in 
e medium, appearing as a contamination. The 
esence of such green fluorescent organisms in isola- 
mn work is not an unusual occurrence. Frequently 
ey are discarded as saprophytes, in some cases with 
pod reasons. Their presence is usually given no 
pnificance because of their ubiquitous nature in 
ants, seeds, water and soil. 

There is practically no information as to the rela- 
on these organisms have to economie plants. There 
, however, an increasing realization that some of 
em are plant pathogenes. The organism here de- 
ribed is such an example and has not heretofore 
ben known. 

SYMPTOMS OF THE DISEASE 


The manifestation of blight on flowers, which turn 
wk brown and die, is very apparent. On matured 
aves, black round spots are produced, while on young 
aves similar spots have a yellow “halo” and the 
aves often become distorted. Black, almost circular 
bots are produced on young and mature fruits, but 
re readily on the latter. 


PATHOGENICITY 


Artificial inoculations on fruits, flowers, leaves and 
ms of a hybrid pear, Pyrus communis x serotina, 
early established the pathogenic nature of the or- 
ism. Cross inoculations revealed a wide range of 
sis. Infection was obtained on Vigna sinensis, 


Haseolus vulgaris, Purearia hirsuta, Vicia faba and 


yringa vulgaris. 

A study of the organism showed it to be a Pseudo- 
mas, but a comparison with the descriptions of the 

lown species of these bacterial plant pathogenes 
id on pear, Pseudomonas barkeri and Pseudomonas 

clarophila, showed no identity. Its fluorescigenic 
‘J. Westerdijk and ©, Buisman, ‘‘De iepenziekte rap- 


tt over het onderzoek verricht op verzoek can de Neder- 
ndsch heidemaatschappij.’ ? pp. 56-62, 1929. 


SCIENCE 


111 


character is readily observed in a medium consisting of 
0.3 gm MgSO,, 2 gm K,HPO, and 3 gm asparagine 
per liter, adjusted to about pH 6.9. It is closely re- 
lated to Pseudomonas syringae, Pseudomonas vignae 
and Pseudomonas viridiflava, but distinctly not iden- 
tical to any of these species. The organism is named 
and briefly described. 


Pseudomonas utiformica sp. nov. 

Motile by one to two polar flagella; rods with rounded 
ends; 0.7-1.5 x 1.3-3.1 yw, occurring singly and in pairs; 
no spores; no capsules; gram-negative; not acid-fast; 
facultative anaerobe; green fluorescent; beef-extract 
agar colonies round or fimbriate, grayish white to 
slightly greenish; nutrient broth fairly turbid in 24 
hours; gelatine liquefied; milk not curdled, alkaline; 
nitrate not reduced or weakly reduced; ammonia pro- 
duced; H,S and indol not produced; dextrose, galactose, 
levulose, mannose, arabinose, xylose, sucrose, raffinose, 
manitol, glycerol, and salicin are fermented; no fermen- 
tation in rhamnose, maltose, lactose; starch and cellulose 
not digested; growth in malic, citric, succinic, formic, 
and lactic acids; no growth in tartaric acid. 

Pathogenic on: Pyrus communis x serotina, Vigna 
sinensis, Phaseolus vulgaris, Pueraria hirsuta, Vicia faba, 
Beta vulgaris, Syringa vulgaris, Prunus avium. 


The genus Pseudomonas is used according to 
Bergey’s definition and as proposed by Burkholder. 
If the S. A. B. committee’s recommendation for plant 
pathogenes is adopted the genus should be Phyto- 
monas. 

M. Ciara 

DEPARTMENT OF PLANT PATHOLOGY, 

CORNELL UNIVERSITY 


THE PRODUCTION OF MUCIFICATION OF 
THE VAGINAL EPITHELIUM OF RODENTS 
BY THE OESTROUS HORMONE 

THE production of vaginal mucification by corpus 
luteum extracts which maintain pregnancy in overiec- 
tomized pregnant animals, as described in a recent 
article in Science by Harris and Newman,’ is, we 
believe, not a test for progestin but a test for the 
small amount of oestrin which the extracts used by 
them undoubtedly contain. In 1928, one of us, 
(R. K. M.) with Hisaw and Weichert,? described the 
production of a similar reaction in the rat with 
corpus luteum extracts. Shortly after, in 1929, the 
other, (W. M. A.) with Corner,’ described the produe- 


1R. G. Harris and D. M. Newman, ‘‘A Practical Test 
for Potency of Extracts of Corpora Lutea.’’ Sctence, 
74, 182, 1931. 

2F. L, Hisaw, R. K. Meyer and C. K. Weichert, ‘‘In- 
hibition of Ovulation and Associated Histological 
Changes.’’ Proc. Soc. Ex. Biol. Med., 25, 754, 1928. 

3G. W. Corner and W. M. Allen, ‘‘ Physiology of the 
Corpus Lutewm. II. Production of a Special Uterine Re- 
action (Progestational Proliferation) by Extracts of the 
Corpus Luteum.’’ Am. Jour. Physiol, 88, 326, 1929. 
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tion of progestational proliferation in the castrated 
rabbit with extracts of corpora lutea. 

During the past year we have been fortunate 
enough to have the opportunity of working jointly in 
the same laboratory on these reactions in an attempt 
to ascertain whether progestin produces mucification. 
While engaged in this task, Robson, 1931‘, reported 
the production of vaginal mucification in mice with 
progestin-containing extracts which had been treated 
with alkali. The details were not given but the fact 
that progestin is readily destroyed by alkali makes 
these experiments of Robson quite significant. 
Furthermore, he was able to produce the reaction with 
small amounts of oestrin prepared from follicle fluid, 
the dose used being one half that necessary to pro- 
duce cornification. 

Previously to the report of Robson we had been 
able to produce mucification in the rat with corpus 
luteum extracts made by extracting the fresh tissue 
with acid alcohol, boiling alcohol, or benzene, active 
material being obtained regardless of the solvent used. 
These extracts also always produced progestational 
proliferation in the adult castrated rabbit and there- 
fore contained progestin. The extracts we had used 
were quite crude and probably contained oestrin, since 
no chemical procedure was used which would abso- 
lutely remove it. Similarly, none of those experi- 
menters! 4, 5,6 7 who have produced mucification 
by corpus luteum extracts have proved that the ex- 
tracts used did not contain oestrin. On the contrary, 
analysis of the methods used by these workers makes 
it quite certain that they all did contain oestrin. 
These findings led us to carry out experiments de- 
signed to produce mucification with standardized 
oestrin-containing preparations. 


When the article by Harris and Newman appeared ~ 


we had been able to produce mucification in the 
guinea-pig and mouse by continued dosage with small 
amounts of Squibb’s amniotin (an oestrogenic prepar- 
ation from the amniotic liquor of cattle). This did 
not of course do more than indicate that oestrin 
might be the factor. Since then we have produced 
mucifieation in one adult guinea-pig, new-born guinea- 
pigs, mice, and rats with Parke, Davis and Company’s 
theelin (erystalline oestrogenic preparation from the 
urine of pregnant women). Being producible by 
theelin, it seems fairly evident that the mucification 


4J. M. Robson, ‘‘Mucification in the Mature Mouse 
Caused by Oestrin.’’ Jour. Physiol., 71, p. iii of Proceed- 
ings of the Physiological Society, 1931. 

5 B. P. Wiesner and J. 8. Patel, ‘‘ The Beta-Hormone.’’ 
Nature, 123, 449, 1929. 
. 6 Erie Fels, ‘‘Zur Frage des Corpus lutewm Hormons 
und Seines Specifischen Testes.’’ Zent. fiir Gyndk, 55, 
514, 1931. 


7C. Clauberg, ‘‘Experimentelle Untersuchungen zur . 


Frage eines Miusetestes fur das Hormon das Corpus 
luteum.’’ Zent. fiir Gyndk, 54, 1154, 1930b. 


equal to that seen 24 hours antepartum. In the mou 
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is not due to progestin since in the Preparation 
theelin hot aqueous alkali is used, a procedure Whig 
destroys the activity of progestin. We feel, then, 
fore, that the ability of theelin to produce MUCificg, 
tion makes it reasonable to suppose that those Thy 
have produced mucification with corpus luteum » 
tracts were obtaining a result due to the oestrig 
present and not to other specific hormones yhiafi 
they contained (progestin, relaxin). 

The method we have used in general is to castny, 
adult rats, mice, and guinea-pigs in heat and to stay 
injections with the oestrin preparation the next dy 
and to continue for many days. The vaginal reactig 
was carefully studied by daily smears and by seri 
biopsies in the rats and guinea-pigs. The biog 
method was very satisfactory, in the guinea-pigs egy, 
cially, and certainly facilitated greatly the progng 
of the work. In the guinea-pig 0.5 r.u. for aboy 
25 days will bring about mucification equal to thy 
seen early in the second month of pregnancy but nif 


mucification indistinguishable from that of even ly 
pregnancy is produced by 0.04-0.06 r.u. per day fy 
8 days. Similarly in the rat good mucification ha 
been obtained but the exact dosage has not been ai 
carefully ascertained. We have also produced goo 
mucification in new-born female guinea-pigs by giviy 
5.0 r.u. per day for 4 days. Maucification has aly 
been produced in mice with oestrin made by extrad 
ing male urine with benzene, thus showing thi 
oestrin made from a source other than the fem 
organism is capable of producing the result. 


Rouanp K. 
Wrarp M. 
DEPARTMENT OF ANATOMY, 


UNIVERSITY OF ROCHESTER, 
ScHOOL OF MEDICINE AND DENTISTRY 
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